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HE ability of Murray Current Limiting Reactors to withstand 

severe short circuit conditions is a matter of record—since 
the first one was built in 1910. Their reliability and sturdiness 
have been proved—unquestionably. 

Murray Reactors are “hand-tailored” to meet definite charac- 
teristics of the particular system. And if available space for their 
installation is limited as in crowded plants, their size is deter- 
mined to suit the conditions. 

Service records of Murray Low Loss 
Reactors disclose the clearing of the most pa 
severe short circuits, with the resultant sav- pEVICES 
ing of thousands of dollars in plant equip- 
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Be prepared with Murray Reactors—their Malleable Strapping 
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ADVANTAGES OF USING 
SEMICON TAPE 


(Conductors Shown in Color) 
















AIR POCKETS EXCLUDED FROM 
DIELECTRIC FIELD 


WITH SEMICON 

1 Uniform stress conditions result from 

smooth, cylindrical conducting surface 

2 No voids develop because Semicon 

tape and insulation are vulcanized 
together 

3 No internal corona cutting can occur 

since the voids which cause it are 

eliminated 





















AIR POCKETS IN DIELECTRIC 
FIELD 


WITHOUT SEMICON 
1 Points of high stress exist because of 
irregular conductor surface 
2 Voids, gaps or “pockets” can develop 
because cable movements may distort 
insulation 
3 Voids under stress result in ionization 
(internal corona cutting) 








through Okonite Research... 


--sPREVENTS INTERNAL 
CORONA CUTTING IN 
HIGH VOLTAGE CABLES 


f } 

>£/ onger cable life through greater built-in protection - 
that’s what users of high voltage cables are assured by the 
Semicon tape now an integral part of every rubber insulated 
cable made by Okonite for operation at voltages above 2000 
between phases. 

Semicon tape is a strong cotton fabric impregnated and 
coated on both sides with a semi-conducting neoprene com- 
pound developed in the Okonite laboratories. It is applied 
between the Okoloy-ccated conductor and the rubber insula- 
tion, being wrapped helically around the conductor with 
sufficient lap to insure complete coverage. It is bonded to the 
inner surface of the insulation during vulcanization so that 
no voids or spaces are present in which corona cutting of 
the inner surface of the insulation might start. 

Comparative cross-section views at left show at a glance 
the advantages of Semicon tape . . . the absence of voids or 
air pockets next to the insulation at the conductor surface 
where the electrical stress is high. 

Even under the most severe test conditions, no failure caused 
by internal corona cutting has ever developed in a cable made 
with Semicon tape, first used in Okonite-engineered cable in 
1938. Furthermore, Semicon tape has considerably raised 
voltage test values. As a result, factory a-c high voltage tests 
have been increased by 25 percent, a standard Okonite pre 
caution that provides additional insurance against the possi- 
bility of insulation defects. 

For further information on Semicon tape and the high 
voltage cables in which it is used, get in touch with Okonite 
engineers. The Okonite Company, Passaic, N. J. 
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The 60-Cycle Opportunity 


RECENTLY the head of the electrical engineer- 
ing department of one of the country’s leading 
universities asked if the colleges had been paying 
too much attention to electronics and communi- 
cation and not enough to power. 

Because of the need during the war for radar 
engineers particularly, the electrical engineering 
schools went in strongly for that kind of training. 
Now, however, we must get back to peace-time 
pursuits and look ahead toward the jobs awaiting 
graduates. 

Judging from the men seeking employment 
with us, it appears that for a while at least we 
shall have in this country a feast of young 
engineers with high-frequency training and a 
famine of 60-cycle men. It is amazing to see 
how few of the young men now coming out of 
service have any knowledge of what the power 
field is like or any great desire to know. 

Therefore, the answer to the teachers in our 
schools of electrical engineering is obviously yes, 
devote more time to power engineering. 

It would be fine if we could let the problem rest 
there, but we can’t because the next question from 
the educators is—Suppose we do train more 
power engineers, what have you to offer them by 
way of opportunity? So the problem finally 
comes right back to the place where it must be 
tackled initially—the industry. 

After all, our colleges are there to provide the 


education the students want, not what industry 


wants. If the students do not want 60-cycle 
training, there must be a reason for it, because 
they used to crowd its facilities. 

Vacuum tube results are challenging to belief 
€ven when one sees them and the tube has opened 


“© many doors previously closed to humans that 





it is not difficult to understand its attraction to 
young men, but there are opportunities in 60-cycle 
power even more challenging in the benefits they 
can bring to the nation and to its people. 

Do the men who are studying electrical engi- 
neering know what they are? Has the industry 
ever made an all-out effort to indoctrinate these 
young men in its future? 

This year will be one of the largest years of 
expansion the industry has.ever known and in 
several important respects it will be a record. 
What do the students know about it? 

It is admitted that the vacuum tube lives in 
an atmosphere of romance but so did 60-cycle 
power only a few decades ago—and it still does 
for those who haven't been able to enjoy its 
advantages. Electric light and power have been 
so commonplace that even those in the industry 
no longer feel its romance. Let’s find it again and 
present it to the young folks. 

Of course, if we are going to talk to these 
young men we must be ready to answer frankly 
and honestly questions relating to advancement 
and compensation. Can men advance on merit, 
they will want to know, and earn as much as they 
could in other industries? Is it true that the 
industry is so operated that men quickly get into 
blind alleys and early find their road to advance- 
ment blocked? 

When the industry gets the answers to all these 
questions, then it can say to the educators—There 
is an opportunity in 60-cycle power and this is 
Until that is done the industry 
may have to content itself with taking what is 


what we mean. 


left after the vacuum tube has captured the 
imagination of the best of the first and second 


string men. 





Use Pole-Stock Spars 
As Transmission Arms 


<~= 5% maximum 


FRAMING DETAILS for 10-ft. round pine transmission crossarms. 





Indiana utility uses pole-stock round pine spars in lieu of conventional 
sawn crossarms on double-circuit transmission line—Comparative tests 
reveal strength to be adequate—Framing requirements prove critical 


factor in successful application—Angular tolerances established 


J]. E. McKINSTER, Engineer—Transmission, Public Service Co. of Indiana, Inc., Indianapolis 
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Angle between 


adzed surfaces is to be within 22 deg. of 90. No adz gains for braces on 6-in. or 
smaller timbers: two gains when size exceeds 6¥2-in. diameter 


POLE-STOCK pine spars that have 
been framed, barked and creosote- 
treated but otherwise are shaped as 
they were by nature were used recently 
in lieu of sawn crossarms in rebuilding 
20 miles of 33/66-kv. double-circuit 
transmission line on the system of the 
Public Service Co. of Indiana, Inc. 
This departure from conventional 
materials, while frankly exploratory, 
was not made blindly. Comparative 
strength tests had previously estab- 
lished that pole-stock round spars pos- 
sessed adequate, if not greater, strength 
compared with fir arms. Experience 
with a few scattered pole-stock pine 
arms over the past ten years had in- 
dicated that life expectancy was good 
and finally, cost comparisons, in car- 
load lots, indicated a substantial price 
differential in favor of the spar arms. 
Comparative deflection data estab- 
lished by tests on round pine and 43 
x53-in. fir arms is tabulated. The 


84 


method of obtaining the data is illus- 
trated. Test arms were bolted to a 
section of pole in the usual manner. 
The “free” end of the test arm was an- 
chored and tension applied in 100-lb. 
steps up to 1,000 lb. to a 1/0 copper 
conductor fastened with a tie wire to a 
66-kv. post-type insulator. The insu- 
lator groove was 20 in. above the top 
of the crossarm. In the case of the 
round spar arm the diameter of the 
loaded end of the arm was 53 in. 


Acceptable Deflections 


It will be seen from the data that the 
horizontal deflection of the pine and fir 
arms under 500-lb. load, which was se- 
lected as a typical working load, was 
2 in. and 6{ in. respectively; torsional 
deflection of the arm alone 54 and 34 
in., and of the insulator and arm assem- 
bly 7% and 5% in., measured as indi- 
cated. These deflections were consid- 
ered as acceptable. 
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Dimensional specifications for the 
round pine arms and details of fram- 
ing proved to be the most critical fac- 
tors in applying these arms to actual 
construction. It is obvious that wide 
variation in dimensions of the spars 
arms on the same pole would detract 
from appearance of the structure. Like- 
wise any angular displacement of the 
pin insulators resulting from inaccu- 
rate framing would be equally intoler- 
able. 

It was required, therefore, that the 
diameters of the 10-ft. round pine arms 
be no greater than 7 in. and no less 
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TORSION TEST SETUP used to compare 
deflection of round pine and conven 
tional 4% x 5%-in. fir crossarms. Sketch 
at bottom of illustration shows how 
deflection measurements were takes 
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than 54 in. They were to be “reason- 
ably” free from knots and “as straight 
# as possible,” particularly in the hori- 
zontal plane where sweep would be 
* most noticeable. 


Angular Tolerances 


In framing it was required that the 
plane of the gain at the center through- 
bolt hole be within plus or minus 24 
deg. of perpendicular to the axis of the 
through-bolt hole and likewise that the 
plane of this gain be also within plus 
or minus 24 deg. of normal to the plane 
of the slab gains forming the insulator 
seats. 

Likewise, slab gains forming the in- 
sulator seats at the ends of the arms 
were required to be within plus or 
minus 24 deg. of perpendicular to the 
insulator bolt hole. Moreover, thick- 
ness of wood remaining after cutting 
the gain was not permitted to exceed 
53 in. or be less than 43 in. 

Observance of these angular toler- 
ances in framing is essential to the 
good appearance of the finished trans- 
mission line. 

Gains for crossarm braces were not 
required where thickness of wood was 
6 in. or less. However, two adz gains 
were specified where timber thickness 
was in excess of 64 in. Thickness of 
wood after gaining was not to be less 
than 54 in. 

With these framing 
and angular tolerances 


specifications 
established, a 





HIGHWAY CROSSING STRUCTURE 
showing double-arm construction used 
in rebuilding 20 miles of 33/66-kv. 
double-circuit transmission line 


simple jig developed by the supplier 
insured that all arms met the specifi- 
cations. With framing carefully con- 
trolled in this manner, appearance of 
the line is but little different from that 
of a similar line using rectangular 
sawn fir crossarms. 


Comparative Deflection Data Round Pine vs Sawn Fif Crossarm 
a a eat a oa 


5% In.—Round Pine Arm 

















4% In. x 5% In. Fir Arm 





























Hori- Rotation f i i- i i 
iets | cane) otation from Vertical _— Rotation from Vertical 
Lb. Move- Arm Insulator Move- Arm Insulator 
= ment 
_— *Inches| Angle | *Inches| Angle —- *Inches| Angle | *Inches 
100 ¥ \% 0° 19’ % 0° 56’ % \ 0° 19’ \% 
200 yy 1 2° 30’ 1% 3° 44’ 2% 1% 2° 48’ 1% 
300 % 3 7° 30’ 4% | 10°39 3% 1% 4° 3’ 2% 
400 1% 4 iy 7 6 15° 07’ 5 25 6° 33’ 3 
Teazion released from 450 Ib. " n nase 
for new purchase on loading hoist 
500 2 544 | 13° 50’ 7% | 19° 41’ 6% | 3% 7° 48 5% | 13°31’ 
Tension released from 500# for new pur- 
chase on restraining force on end of arm 
400 % 3% 9°04’ | 5% | 14° 48’ 
500 : 1% 3% 9° 04’ 6% | 16° 05’ 
600 2 7 17° 43’ 0 23° 02’ 23 y 
2 ; 45% | 11°36 ’ ° 
Tension released from 675 Ib. " " 7" oe 
for new purchase on loading hoist 
70 | 2% 7% | 19°41’ | 10% | 27°52 | 3% 4% | 12°14’ | 85 | 22°01 
re 800 3% 8% | 21°41’] 11% | 30° oO 4% 5% | 13°31’ | 10% | 26°07" 
me Tension released from 800# 
2 : am for new purchase on loading hoist 
c | ges boanent | iase Laaeaaclt asc ae. i tamale aaa «eae: 
=| « 8% | 22°22 | 12% | 32°55 | 4% 5% | 12° 52’ | 10% | 26° 49 
- mM 5% 6% 15° 27’ 11% 31° 05’ 
fasured from top of insulator and top of 227%” 
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Pulverization by Steam 


Pulverization of coal by use of su- 
perheated steam to carry crushed coal 
through an expanding nozzle (on some- 
what the principle of cereals inflated 
when shot from pressure chambers) 
appears to offer real practicability. 
A paper by A. D. Singh (Institute of 
Gas Technology) and J. I. Yellott (Lo- 
comotive Development Committee), 
at the ASME convention in New York, 
last November, reporting studies 
originally aimed at gasification, indi- 
cated that the process can be commer- 
cially successful on a continuous basis. 
Somewhere between 0.5 and 0.7 pound 
of 90 psi. steam used per pound of 
coal increases the surface factor (in- 
dex of pulverization) by ten times. 
That is, Kentucky bituminous of 16-40 
screen emerges at 60-270 mesh after one 
pass. Not much ultrafine is produced. 

Criterion of performance seems to be 
the rate of pressure drop in the nozzle. 
Values mentioned ranged from 200,000 
to 550,000 psi per sec., the former cor- 
responding to expansion from 85 to 
47 psi. in a 327 microsecond passage 
through a fractional-inch rectangular 
orifice. Little gain results from pass- 
ing the material through more than 
two or three times. A half-inch orifice 
was stated to pass about one ton per 
hour. The largest used in the experi- 
ments at Johns Hopkins University 
(Locomotive Development Committee 
research) has so far been # in. 

The throttling-calorimeter effect of 
the expansion results in a significant 
amount of drying. The Kentucky bi- 
tuminous of eight percent moisture 
content comes out with one percent 
and 30-percent-moisture of lignite is 
reduced to 3 percent. Air can also be 
used in place of steam and it has not 
proven explosive, despite the sparking 
in the nozzle. 

Potentiality of air-pulverization for 
use in connection with gas turbines was 
indicated. In this case the recovery of 
pressure is facilitated by advantageous 
design of divergence of the nozzle; en- 
trance configuration seems to make lit- 
tle difference. Only about 1 percent of 
the output of the gas turbine through 
the air compressor would be charged 
against the comminution process. The 
process is asserted to be feasible for 
limestone, shale, anthracite and other 
minerals—all respond to the phenome- 
non of released internal gas and vapor 
pressures. 


Methodical Distribution System 
Changeover from 2.4 to 4.16 Kv. 


Discusses advantages of method used in distribution system voltage 
changeover—At one stage three phases of 2.4 kv. and two phases of 


4.16 kv. are available—Phases cut in singly rather than simultaneously 


FRED T. BEAR, Distribution Engineer, Delaware Power & Light Co., Wilmington, Del. 


PRINCIPAL FEATURE of this method 
of converting a 2.4-kv. delta distribu- 
tion system to a 4.16-kv. wye system is 
the use of an intermediate step in which 
three phases of 2.4 kv. and two phases 
of 4.16 kv. are available. This per- 
mits reconnection of all open delta 
banks in advance of the final change- 
over to three phase, 4.16 kv. and 
thereby reduces the number of banks 
which must be simultaneously deener- 
gized and reconnected. 

It likewise reduces the number of 
work crews required and makes it eas- 
ier to prearrange the necessary power 
customer outages. The method of con- 
version is one which allows the phases 
to be connected one at a time rather 
than simultaneously. 

The attached diagrams summarize 
the steps. The numerals designate the 
sequence of operations in each step 
and the letters refer to the explanatory 
notes. The method has been succes- 
fully used in changing over twelve 300- 
to 600-kva. substations in four sub- 
urban areas. 

During the cutover, when single- 
phase transformer connections are 
changed, the final connections are 
made. It is, therefore, unnecessary to 
work on them a second time. 

With this method, it is possible to 
limit outages to the following: 


1. Single-phase Transformers. 
A phase—15 to 30 seconds, simulta- 
neously. 
B phase—l1 to 2 minutes, individually. 
C phase—No outage. 
2. Three-phase Banks 
Open delta—5 to 15 minutes, individ- 
ually. 


Ciosed delta—10 to 30 minutes, simul- 


taneously. 


However. in 
safely 


practice to increase 
the speed of performing the 
work, single-phase transformers usu- 
ally have been interrupted for from 
one to two minutes to change connec- 
tions and all phases have usually been 
interrupted for from 15 to 30 seconds 
at the time of the final switchover to 
4.16 kv. The details and sequence of 
outages are discussed in the diagram 
explanatory notes. 


Order of Conversion 


In the system Fig. 1, the 4.16-kv. 
phase voltages lag the 2.4-kv. phase 
voltages. The order of conversion in 
this instance is C phase, B phase and 
then A phase. The method will work 
equally well for the leading connec- 
tion but the phase conversion would 
be A phase, B phase and then C phase. 

In planning Steps I and II (Figs. 
3 and 4), phasing maps are prepared 
on tracing paper showing in pencil all 
phases and connections at the start of 
the step. Changes to be made are 
inked in over the pencil. Assignments 
are made to each line crew by giving 
the foreman a blueprint with the con- 
nections which he is to make marked 
in colored pencil. By using separate 
colors for each crew, the supervising 
engineer has a key map of all assign- 
ments. 

Step III requires simultaneous out- 
ages of from 15 to 30 minutes on all 
closed delta banks and these are pre- 
arranged with the customers affected. 
Crews are assigned to each bank and 
have sketches showing the connection 
changes which are to be made. 

At the prearranged time the bank: is 
disconnected and, when completed, this 
fact is reported to the control point. 


FIG. 1—Sequence when 4.16 kv. lags 
2.4 kv. Phase conversion—C, B, A 


FIG. 2—Sequence when 4.16 kv. leads 
2.4 kv. Phase conversion—A, B, C 


FIG. 3—Outline of steps in cutting ove? 
substation transformers 
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(The control point is usually at that 
substation which will pick up the 4.16- 
kv. load when the changeover is com- 
pleted). After the line crew has com- 
pleted the assigned reconnections, this 
fact is likewise reported to the control 
point and, if the substation transfer 
has been completed, the crew is ordered 
to close in. 

Normally, after all crews have re- 
ported clear, the Step II supply sta- 
tion can be disconnected and the 4.16- 
kv. supply station closed in before the 
first line crew will have their bank re- 
connected and ready to close. 

Power customers’ service switches 
are always opened while the banks are 
being reconnected and, after the banks 
are reenergized, service phase rota- 
tion is checked before closing. 

Means of communication between 
line crew and control point is optional. 
Messenger, telephone or radio can be 
used depending upon the conditions. 


DIAGRAM EXPLANATORY NOTES 


(a) SPST disconnecting switches are 
shown. In most cases there will also 
be a 3PST oil switch or circuit 
breaker between the feeder disconnects 
and the main supply bank. Both dis- 
connects and oil switches can be used 
in the various switching operations. 
(b) Auxiliary transformer bank may 
be a temporary bank set up for the 
changeover; or adjoining, single-cir- 
cuit substations can be paralleled and 
changed over as a unit, using one sta- 
tion as normal supply and the other 
as auxiliary supply for the changeover 
period. 

(c) These steps cover transfer of all 
connections on B phase to the neutral 
and can be made without interruption 
by making the neutral connection be- 
fore disconnecting from B phase. To 
avoid the accidentally 
grounding A or C phases through mis- 
taking it for B phase, the points to be 
connected should be checked with a pot 
transformer before making the connec- 
tion. As it is not always possible to 
equip all crews with a pot transformer 
and insulated leads for making the 
test, it is usually made only on ee 
phase banks, and service on single- 
phase transformers is inte rrupted while 
the RB phase lead is disconnected and 
tapped to the neutral. Secondary volt- 
age on transformer should be checked 
after reconnection. If an A or C phase 
lead is transferred to neutral, there will 


danger of 
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FIG. 4—Steps in changing over a 2.4-kv. delta system to a 4.16-kv. wye system. Nu- 


merals designate operation sequence in each step; 


be no voltage on the transformer. 

(d) This can be made 
by reconnecting a bank of three sin- 
zle-phase transformers or by adding 
a fourth single-phase transformer to 
energize B phase. The separate trans- 
former is required if three phase sta- 
tion transformers are used, or if load 
is too great for open delta supply. 
(e) Auxiliary potential transformers 
and lamps for signalling are installed 
as a check that phases are clear of 
grounds before grounding B phase and 
are left in place through the change- 
over as a check on phase voltages 


connection 


letters refer to explanatory notes 


and accuracy of switching operations. 
(f) B phase is deenergized after all 
connections are removed and can be 
safely opened with an SP disconnect. 
Steps (2) and (3) can be switched 
by oil switches or circuit breakers. 
(g) Switching indicated avoids out- 
age on B and C phase and open delta 
connected transformers but does re- 
quire picking up A phase load through 
an SP disconnect. Normally the 15-30 
second outage caused by eliminating 
(1) and performing steps (3) and (4) 
as 3P oil switch operations is not 
objectionable. 





Safety Can Become 
A Pattern of Thought 


From a poor to a better than average accident record in six years — The 
success story of a safety program — Proves once again that safety is a 


way of thinking that can be implanted in all organizations 


HAROLD BRUEGGING,.* Missouri Power & Light C 


HOW Missouri Power & Light Com- 
pany cut its accident frequency rate 


from double the national average,,. 


prior to 1939, to a fraction of the 
national figure in 1944 is the story of 
an accident prevention program 
grounded in the conviction that safety 
is a way of thinking—a pattern of 
thought—that can be cultivated in any 
organization. 

In brief, our program is geared to 
an organization of central and local 
safety committees, frequent periodic 
committee and employee meetings, 
searching quarterly inspection, an an- 
nual foremen’s conference, safety 
awards and citations. 


Safety Committees 


A general safety committee of five 
members supervises and executes the 
safety program. It comprises an elec- 
trical engineer, a gas engineer, power 
plant superintendent, distribution su- 
perintendent and chairman. This 
group meets monthly to examine acci- 
dent trends and plan accident preven- 
tion work. 

A similar local safety committee in 
each district, drawing its membership 
from each operating department: elec- 
tric, gas, service, power plant and of- 
fice and headed by a district safety 
supervisor, reaches into the basic 
employee classifications to achieve ac- 
tive participation in the program at the 
roots of the organization. Local com- 
mittees meet monthly to discover, dis- 
cuss and eliminate local hazards. 
Minutes pass to the general safety 
committee for review together with 
suggestions for changes in the pro- 


* Chairman, General Safety Committee, and 
Civil Engineer, Engineering Department. 
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ACCIDENT FREQUENCY DROPS—Accident frequency rate of Missouri company dropped 


sharply as result of safety program. 


It is compared, above, with national average and 


average of 19 utilities in Missouri Valley Electric Association 


gram made at the working level. 

Work of the district safety commit- 
tees is augmented with weekly 15-min- 
ute safety meetings conducted by each 
foreman to carry the program to the 
crews. During these meetings the men 
practice resuscitation, inspect tools and 
equipment, discuss accidents and study 
the company safety handbook. 

Two safety inspections are made 
quarterly. Once each quarter a com- 
plete inspection of all tools and equip- 
ment is made by the district person- 
nel, covering fire extinguishers, first 
aid and transportation equipment, and 
findings are reported to the general 
safety committee. 

Following these inspections a mem- 
ber of the general safety committee 
conducts a property inspection in each 
district assisted by an employee from 
an adjoining district. This is usually 


done at the time of the quarterly safety 
meeting of each district. 

These men meet with the district 
safety supervisor, power plant super- 
visor and distribution superintendent 
to conduct the inspection. As hazards 
are discovered, they are discussed with 
the head of the district unit and recom: 
mendations requested from him. Con- 
pany policy is to have corrective sug: 
gestions originate with district per 
sonnel. This serves a double purpose: 
it increases the individual’s interest in 
the job, and produces ideas from the 
workman’s point of view. This policy, 
again, reflects the conviction that, to 
be successful, a safety program must 
have its roots in every section of each 
department so that safety becomes 4 
manner of thinking for every employee 
instead of mere obedience to rules. 

This quarterly inspection takes ™ 
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every phase of operation and includes 
the power plant, storerooms, substa- 
tion, shops, offices and equipment. 

Take truck inspection as an exam- 
ple. The company operates 115 ve- 
hicles and since it does not operate its 
own repair depots, responsibility for 
each unit rests with the foreman and 
driver who must see that it is main- 
tained in a safe condition. The inspec- 
tion is made before the entire crew 
who work with the truck. Items 
checked are lights, horn, brakes, wind- 
shield wipers, first aid kit, fire extin- 
guisher, tires, glass, winches where 
trucks are so equipped, wire ropes, 
tows and slings, rubber gloves, live- 
line tools and other safety equipment. 
Tools or equipment owned or used 
individually by an employee are in- 
spected before him personally. 


No Item Escapes 


No item is too insignificant to be 
called to the attention of the men. 
It is realized that as employees become 
conscious of the smaller hazards and 
take their own steps to eliminate them, 
the greater obvious hazards will take 
care of themselves. 

At a recent quarterly inspection, a 
lineman’s belt was recommended for 
replacement. The district safety com- 


mittee had_not spotted the hazard. The 
lineman’s waistline had increased un- 
til his belt was in the last notch and 
the hole showed signs of wear. More- 
over, the “D” rings were no longer 
Fur- 


in the recommended location. 











ther inspection showed the lower strap 
on his climbers needed replacement 
and the gaffs on his climbers were too 
short. 

District safety meetings follow the 
quarterly property inspection. All 


employees not required for duty are 
urged to attend, including district man- 
agers, superintendents and foremen, to 
add to the success of these meetings. 





WINCH CABLE INSPECTED — Where 
wire rope is to be handled by the men, 
close attention is paid to conditions of 
the cable most likely to cause hand 
injuries; here it is on a truck 





Presiding at the meeting is the chair- 
man of the district safety committee. 

Lost-time accidents, if any have oc- 
curred, call for a discussion with dia- 
grams if possible. Employees are en- 
couraged to suggest how the accident 
could have been avoided and steps to 
be taken to prevent a recurrence. 


Reports to President 


Following the inspection, the mem- 
ber of the general safety committee 
reports the findings and recommenda- 
tions to the president of the company 
on a prepared form. This company 
officer studies the report, sends the 
copies to the manager of the district 
inspected and all participating in the 
inspection. The report to the manager 
is accompanied by a letter from the 
president stating that if the manager 
is in accord with the recommendations, 
he is to carry out the corrections. If 
not, he is to make alternate sugges- 
tions. A full report within three weeks 
is requested in return showing that 
committee recommendations or ap- 
proved alternate suggestions have been 
acted upon and the hazard eliminated. 

Quarterly property inspections con- 
stitute only one phase of the accident 
prevention program. We feel, how- 
ever, that it is a most important one. 
Other phases include an annual fore- 
men’s conference, issuance of certifi- 
cates of merit to districts and plants 
reporting no lost-time accidents, and 
safety award buttons to employees who 
have completed an accident-free year. 





¢ 


SAFETY COMMITTEE MEETING—Working safety committees are 
the core of the program. Five engineers and operating superin- 
tendents above, comprise the general safety committee that meets 
Monthly. Similar division safety committees draw members from 
in basic classifications in operating departments 
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QUARTERLY INSPECTIONS—Chairman Bruegging of the general 
safety committee (center) checks personal tools and safety equip- 
ment with a crew member in the field during a regular quarterly 







property inspection. Assisting is an employee from an adjoining 
district, who observes and reports to his group 


Portable Test Set for 
Distribution Arresters 


Criteria for passing on arrester based on leakage, radio noise and 


breakdown—Set weighs 87 pounds and tests arresters up to 8-kv. initial 


—Founded on 25-kv. oil-testing transformer with Variac control 


W.]. STEWART, Inductive Coordination Engineer, The Ohio Power Co., Canton 
SSS ene aca 


A SIMPLE, dependable and fully port- 
able test set for lightning arresters has 
been developed and used with satisfac- 
tory results since 1941. It weighs 87 lb. 
and is capable of making all three tests 
(leakage, radio interference and 60- 
cycle breakdown) necessary and sufh- 
cient to distinguish good from bad ar- 


resters. A good arrester will pass all 
three of these tests as detailed below. 


Leakage Measurement 


Leakage is determined by “voltage 
drop” method rather than by ammeter. 
A limiting resistor in the low-voltage 
primary supply to the testing trans- 
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FIG. 1—Former 25-kv. oil-test transformers adapted to testing lightning arresters. Variac 


control gives 0-25-kv. range. 
50-ohm resistor gives “leakage drop.” 


Two-scale voltmeter calibrated to read secondary voltage. 
Neon lamp glows when leakage is abnormal 


former causes an abnormal decrease in 
secondary voltage if the leakage is ab- 
normal. In the determination the test 
voltage is approximately the operating 
voltage and this is noted with arrester 
disconnected. If the arrester is good 
(leakage normal) the voltage will be 
practically unchanged; if bad, the ab- 


Insul stra. wire, 


FIG. 2—Centered and pointed wire of 
insulated connector makes contact with 
strands of wire on “hot” side of arrester. 
A clip jumper is used on the grounded side 


normal leakage will cause a decrease in 
voltage reading. What is read is the 
drop across the resistor multiplied by 
the transformer ratio since the meter is 
calibrated in terms of secondary volt- 
age. The leakage volt-drop should not 
exceed 50. 

Placed in series with the ground lead 
of the arrester (Fig. 1) is a neon lamp 
shunted by a resistor to compensate for 
normal current due to capacity to 
ground. The lamp glows when leakage 
is abnormal; it gives no quantitative in- 
dication but may prove useful in field 
tests later. 


Radio Interference Tests 


Since a good arrester will not gener 
ate interference when the established 
test voltage is applied, it is not neces 
sary to make quantitative noise meas 
urements on arresters. It is only neces 
sary to determine the voltage at which 
roise starts; this value should not be 
less than the initial test voltage. 
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Nevertheless, a noise meter should be 
incorporated in the set because it is val- 
uable in making quantitative measure- 
ments on other pieces of equipment. An 
alternative to the standard procedure of 
coupling a noise meter through the me- 
dium of a standard capacitor-resistor 
network was adopted. This was done 
because the conventional capacitor for 
high-voltage work is bulky and inappro- 
priate for portable equipment. 

Instead the capacity between wind- 
ings and from windings to case of the 
transformer were utilized for the coup- 
ling. This permits the use of a low-volt- 
age network on the low-voltage side of 
the test transformer. The transformer 
case is insulated from ground and then 
grounded through a wave trap tuned to 
1,000 ke., the frequency at which noise 
is measured. This effectively keeps the 
transformer case at ground potential at 
all frequencies except 1,000 ke. In or- 
der to isolate the noise measuring set 
from outside interference a filter was 
placed in the supply leads (Fig. 1). 

For the sake of quantitative measure- 
ments the noise meter used was built 
around a midget radio enclosed in a 
copper shield; a 0—1 milliammeter is 
calibrated to read from zero to 5,000 
microvolts, 


60-Cycle Breakdown 


This test consists of applying 60- 
cycle potential to the arrester and rais- 
ing the value until gap flashover takes 
place. This value, as well as the action 






FIG. 3—Self-contained test set for dis- 
tribution lightning arresters measures 1812 
* 14% x 14% in. Stick and bracket for sup- 
Porting the arrester under test are placed 
inside the case when set is being trans- 
Ported as are leads and jumpers. A lid 
®n top is opened when tests are made: 
attached to it is a red warning light to 
indicate when the set is energized 
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LIGHTNING ARRESTER TEST SHEET 


LOCATION Tiffin, Ohio __ DIVISION 


TESTED BY 





eS 


FIG. 4—Test sheet provides data for three tests on lightning arrester 


of the voltmeter, is noted. It should not 
be less than 1.5 times the operating po- 
tential of the arrester and not more than 
4 times the arrester rated voltage. The 
action of the voltmeter is important to 
note, for a good arrester will immedi- 
ately cause the test potential to lower 
when the flashover point is reached. 
Should the potential remain substan- 
tially the same when the arrester flashes 
over, it has usually been found that the 
arrester is defective and should be dis- 
carded. This action has been verified 
time and again by dismantling the ar- 
rester for inspection, and also by com- 
paring this test with other accepted 
tests on flashover action, and has 
proven dependable. 

In the absence of a uniform name- 
plate voltage rating covering all makes 
of arresters in each class, an initial 
test voltage has been established for 
each class tested, as follows: 


Class 1. For arresters used on 2.3- 
kv. delta or 4-kv. wye lines in the class 
of the General Electric 9LA10A-2 or 
the Westinghouse $881500, the initial 


test voltage is 3 kv. 


Class 2. For arresters used on 6.9- 
kv. delta or 12-kv. wye lines the initial 
test voltage is 8 kv. 


These two classes cover the bulk of 
the distribution arresters thus far tested 
with this equipment. A few arresters 
of higher. voltages have been tested. 

When the flashover voltage has been 
reached in the breakdown test, the volt- 
age should be removed at once. 


Correction 


Because of incomplete information 
at the time of its preparation, the 
article ““Highlines to Happiness,” pub- 
lished in ELEcTRICAL WortLb, Novem- 
ber 24, 1945, page 75, erroneously 
credited the Interstate Power Co. with 


_ production of the described farm serv- 


ice promotion booklet. This booklet 
was published by the Iowa Utilities As- 
sociation as a joint project of the ten 
operating utilities in the state and 
should have been so identified in the 
November 24 article. It happened that 
the first copy of the booklet to reach 
the editorial desk and from which the 
article was written was one bearing the 
imprint of the Interstate Power Co. 
In the absence of other information at 
the time, it was assumed that the book- 
let had been produced by this company. 


Latvian Plant Operating 


The first unit of the Kegun hydro- 
electric plant has been installed, and 
the plant is now serving industrial 
plants and homes in Riga, Latvian 
capital. 


Storage Battery Charging 
and Full-Floating Operation—I 


Limitations of customary equipment and procedures analyzed—Numer. 
ous advantages of automatically controlled constant-voltage full-floating 


method of charging—Recommendations as to choice of voltage 


I. F. FREED," Consolidated Gas Electric Light & Power Co. of Baltimore (Md.) 





ADVANTAGE to be obtained from the 
automatic full-floating operation of 
batteries may be summarized from the 
experience gained in the seven years 
of its application by the Consolidated 
Gas Electric Light & Power Co. of Bal- 
timore. 

1. The problem of the human ele- 
ment has been eliminated with the re- 
moval of the need for continuous regu- 
lation of battery floating by the oper- 
ating personnel. 

2. Automatic regulation provides a 
constant potential for floating batter- 
ies in both attended and unattended 
substations. 

3. The frequency of necessary inves- 
tigations of existing battery conditions 
and of performance irregularities has 
been reduced. 

4. The time between visits to auto- 
matic substations has been increased. 

5. Maintenance due to overcharging 
and undercharging has been reduced. 

6. Troubles due to mechanical fail- 
ures or chemical reactions are readily 
recognized and remedies applied. 

7. Increased battery life has been 
realized from some makes of batteries. 

8. A small crew of trained battery 
men care for an increased number of 
batteries over a larger territory. 

9. Most important of all, an unin- 
terrupted supply of current is made 
available for the operation of remote 
control and automatic protection ap- 
paratus in power stations and substa- 
tions. 

The battery operator’s problem is 
two-fold: first, what is the proper 
charging current for the battery; and 
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Fig. I—Record of control battery voltage with electronic regulator in and out of service 


second, how can this current be con- 
trolled under all conditions? 

This paper reviews the factors con- 
tributing to the problems of non- 
cycling storage battery operation and 
sets up a procedure for “full floating” 
operation of storage batteries. 


Non-Cycling Battery Operation 


Floating and charging generators in 
many old battery installations are 
shunt wound and have decidedly 
drooping voltage characteristics. Such 
generators, if adjusted to any voltage 
value, will remain at that voltage so 
long as the load remains unchanged. 
If the voltage of such a generator is 
adjusted to the correct value shortly 
after there has been a heavy demand 
on the battery, the floating current 
exceeds the correct value due to the 
lowered battery voltage. This current 
decreases as the battery becomes 
charged, and the generator voltage 
rises above the correct setting and 


overcharges the battery. Therefore, in 
adjusting the voltage of the generator 
to the correct floating value for the bat- 
tery, it is necessary to consider two 
factors: namely, voltage and current. 
The correct voltage for battery float: 
ing is known but at what current charge 
the voltage should be set has to be de- 
termined. This is not determined with: 
out considerable study and observa 
tions, hence the current factor is ust 
ally unknown. 

Again, the current required for 
breaker operation may be so great that 
the battery and generator voltage may 
be reduced from the normal 127-129 
volts of a 60-cell battery to 105 volts. 
Consequently, the generator field e 
citation is also considerably reduced. 
When the load is removed, the gener 
ator, upon recovering its normal volt 
age, must rebuild its field magnetis™ 
on an ascending excitation curve and, 
since there is an appreciable differen 
between the ascending and descending 
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excitation curves of a generator, the 
shunt generator does not fully recover 
its voltage after an overload. This 
characteristic is amplified if the shunt 
generator has previously been floating 
on a descending voltage setting, in 
which case it may not recover its volt- 
age sufficiently to charge the battery 
after a breaker operation. 

After a number of such breaker op- 
erations, the generator voltage may be 
too low to charge the battery, although 
the battery may be in a discharged 
condition and badly sulphated. See 
curve with regulator off, Fig. 1. In 
unattended stations far from the cen- 
tral operating or battery maintenance 
groups, this is a serious problem. In 
attended stations, the tendency is to 
raise the voltage too high and over- 
charge the battery to correct this condi- 
tion. 


Voltage Variations 


More recent battery floating and 
charging generators are designed with 
a flat compound characteristic up to 
full load, at which point the voltage 
drops off decidedly with further in- 
crease of load. However, this “flat com- 
pounding voltage characteristic” is not 
substantially constant over the entire 
range from no load to full load. 

Furthermore in most unattended sta- 
tions, the battery floating and charging 
generators are operating lightly loaded. 
Consequently, the generator brushes 
are lightly loaded and permit a high 
polish to form on the commutators 
and on their own surfaces. This polish 
tends to reduce the generator voltage 
below the proper floating value. Switch 
operation aggravates this condition in 
the shunt wound generators. Likewise, 
frequency variations on the driving mo- 
tors affect the voltage settings of both 
lypes of generators. 


Charge-Discharge Reactions 


In addition to these problems pre- 
ented by the floating and charging 
generators, there are those that are the 
natural result of the reactions which 
lake place during the charge and dis- 
tharge of the lead-acid storage cell. 

€ sulphuric acid formed during 
‘large in the pores and in the more in- 

‘ccessible parts of the plates is of 
higher concentration than that of the 
reé electrolyte outside because of the 
ime required for diffusion. This acid 
‘oncentration produces a higher coun- 
'tt electromotive force to oppose the 





charging current. Therefore, the inac- 
cessible regions of the plate charge 
more slowly than the remainder of the 
plate and are the last to be fully 
charged. 

So long as there is sufficient sul- 
phated active material accessible to be 
converted by the current, and diffusion 
can take place at a rate which will pre- 
vent excessive acid concentration in 
the pores of the plates, the charging 
current will be used for the conversion 
of the sulphate to active material. Any 
excess charging current supplied merely 
decomposes the water in the electrolyte 
and causes a rapid rise of the tempera- 
ture of the cell with the accompany- 
ing phenomenon of gassing. Obvi- 
ously then, for proper charging, a con- 
stantly tapering-current charge is re- 
quired. The value of this current is 
difficult to determine for lead-acid cells 
operating in series because of the dif- 
ference in the state of charge of the 
various cells. 

The reactions in the lead-acid battery 
that effect the local action or self-dis- 
charge of the plates further complicate 
the problem. This local action or self- 





FIG. 
(patented) controls voltage of battery 
floating generator 


2—Electronic voltage regulator 


discharge takes place continuously in 
a storage battery cell, whether the bat- 
tery is charging. discharging, or stand- 
ing on open circuit and may vary in 
different cells in one battery. It must 
be taken into account in determining 
the charging routine of a battery. Heat 
has an important effect on the local ac- 
tion of the plates of a battery increas- 
ing such discharge rapidly. Tempera- 
ture differences, causing local action 
variations, may occur in cells due to 
their location adjacent to hot pipes, 
hot equipment, or near windows where 
direct rays from the sun strike certain 
cells. 

The local action also varies with the 
lapse of time, with the specific gravity 
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of the electrolyte and with impurities 
in the lead-acid cell. Since all cells are 
charged in series, the time required to 
charge the cell fully with highest local 
action may be three or four times that 
of the cell with the lowest local action. 
The necessity, therefore, exists to de- 
termine what current is required to 
maintain all cells in a battery fully 
charged without injurious overcharg- 
ing or undercharging of some of the 
cells. 


Selection of Operating Methods 


With these various problems of bat- 
tery operation in mind, the question of 
the selection of a method for operating 
non-cycling lead-acid control batteries 
is considered. 

In non-cycling service, the batteries 
are maintained fully charged except for 
occasional momentary discharges to 
carry the load peaks or for emergency 
discharges to tide over interruptions 
to the normal source of current. For 
this type of service, two methods of 
battery operation are _ available; 
namely, that in which the battery is 
continuously connected to the load cir- 
cuit while a constant current is supplied 
to the circuit sufficient to carry the load 
and, in addition, to furnish a small 
trickle charge current to the battery to 
compensate for local action and keep 
the battery fully charged, and that in 
which the battery is continuously con- 
nected to a substantially constant volt- 
age bus or circuit. 

The first method requires the deter- 
mination of the amount of the current 
supplied. This in turn depends upon 
the generator characteristics and chem- 
ical reactions of the cells of the bat- 
tery as well as on the variations of the 
load on the battery. The determination 
of the amount of this current would re- 
quire constant observation and study of 
existing conditions. 


Constant-Voltage Floating 


On the other hand, the second or 
constant-voltage floating method re- 
quires that the supply voltage be kept 
as nearly constant as possible to pre- 
vent overcharging or undercharging. 
Small variations of voltage cause ex- 
cessive variations in the charging rates. 
Thus an unobserved increase in volt- 
age results in an excessive charging 
rate and produces a rise in cell tem- 
perature that causes reduction in the 
counter-electromotive force and further 
increase of current. Therefore, this 
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FIG. 3—Electronic regulators connected to battery-charging generators, (a—left) in attended substation, (b—right) in unattended substation 


method requires that the 

characteristics be corrected. 
Of the two available methods, the lat- 

ter or constant-voltage floating method 


generator 


is preferred because: 

It automatically compensates for 
the effects of varying temperatures, 
since at higher temperatures the bat- 
tery will take more current at the same 
voltage, thus compensating for the cor- 
responding increase in local action. 

The operating conditions for the 
battery are independent of the load 
since, if the voltage of the source is not 
affected by load fluctuations, such fluc- 
tuations must fall on the source and not 
on the battery. 

The time available between dis- 
charges full-floating operation per- 
mits the use of lower charging rates. 
The lower charging rate provides a 
greater margin of safety and calls for 
capacity in the charging source. 
The generators for floating the 
battery may be designed with a flat- 
compound characteristic from no load 

full load or they may be provided 
with automatic regulation. 


less 


Generator Problem Corrected 


After the constant-voltage floating 
method of operating batteries is se- 


$4 


lected, the next step is the elimination 
of the variations in supply bus voltage 


above and below the average value. 
Unless the floating voltage is main- 


tained constant by very close supervi- 
the batteries may be receiving 
either excess or insufficient charging 
currents for long periods of time. Both 
conditions result in loss or bulging of 
the active material of the plates, 
shorten the life of the plates, and greatly 
increase the amount of maintenance 
and attention normally required by a 
battery. 

Since practical considerations make 
it impossible and undesirable to watch 


sion, 


and adjust generators continuously, 
some other means of voltage regu- 
lation must be provided even in at- 


tended stations. 

Replacement of all shunt wound gen- 
erators with special flat-compound gen- 
erators or diverter-pole type genera- 
tors would be a decided improvement 
but it would be a rather expensive one. 
Furthermore, as previously explained, 
the problem created by the operation 
of these special generators at less than 
1 load because these 
generators must be of sufficient capac- 
ity to recharge the batteries quickly 
after discharges. 


would remain 
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Electronic Regulator 


The Consolidated Gas Electric Light 
& Power Co. of Baltimore studied this 
problem with the idea of applying the 
proper remedy. It was decided to use 
an inexpensive electronic voltage regu: 
lator which was designed specifically 
for use with battery floating generators. 
This regulator was developed, patented 
and subsequently marketed by employ: 
ees of that company. The regulator 
(Fig. 2) utilizes electron tubes of lo 
current-carrying capacity. The power 
for operation of the tubes is taken ¢ 
tirely from the source to be regulated. 
The constalll 
voltage within 4 of 1 percent of It 
setting and handles capacities up ™ 
30 kw. within the voltage range ” 
from 105 to 135 volts or from 210! 
270 volts. ' 

When the regulator is installed. 
generator field is connected to the ne 
ative line and the field rheostat to ti 
positive line. Three connections * 
required—one each from the regulat 
to the positive and negative termins 
of the battery generator and one to the 
field side of the rheostat. A regulati 
installation in an attended station * 
shown in Fig. 3a and an installatio" 


regulator maintains a 
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in an unattended station is shown in 
Fig. 3b. A portion of a chart of a 
battery floating with and without an 
electronic regulator is shown in Fig. 1. 


Proper Floating Voltage 


Elimination of the variations in sup- 
ply bus voltage by automatic regulation 
of the generator voltage assures the 
control of the amount of current charge 
given to a battery. The next step is the 
determination of the proper floating 
voltage and equalizing charges for the 
battery. 

Importance of maintaining the volt- 
age at the proper value per cell is not 
fully appreciated. A voltage near the 
proper value will suffice only in so far 
as the temporary voltage variations 
above and below the correct value off- 
set each other daily. The tabulation in 
the table gives the variation in cur- 
rent with other than the correct cell 





Floating Current At Various Impressed 
Voltages Across Fully Charged Cell 
1.210 Specific Gravity, 70 deg. F. 


, Floating Impressed Volts 
Current Per Cell 60 Cells 
BOO cscs hctnscdcoee 2.15 129 
Das ch suk euann aac 2:18 130.8 
Gao ssn es tea eke 2:21 132.6 
SER cera ssanweees 2:13 127.8 
t 
f voltages, considering the normal cur- 
e rent flowing in a fully charged cell as 
" 100 percent, at 2.15 volts. Obviously, 
ly floating at other than the correct volt- 
m age is harmful to batteries. The ques- 
ed tion then is how to determine when a 
m battery is floating at the proper voltage. 


Manufacturers’ Recommendations 


set It is known that with the proper 
- voltage across its terminals, the actual 
ed. current taken by a battery at any time 
at q -“epends on (1. the conditions that the 
is Dattery has encountered prior to the 


to time under consideration, (2) the tem- 
perature of the battery, (3) the age of 
the battery. Also, it is known that 
these variations are in all cases correct- 
ve; that is, the battery takes such cur- 
tent as is necessary to keep it in proper 
condition. The battery manufacturers 
will recommend the floating voltage 
that should be maintained for a new 
battery. Some battery manufacturers 
tecommend that the fioating voltage is 
0 be maintained at an average value 
‘quivalent to 2.15 volts per cell (as- 
‘uming 1.215 specific gravity electro- 
lye). Other manufacturers recom- 
mend average floating voltages as low 
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as 2.13 volts per cell. These floating 
voltages are based on the variation of 
the self-discharge of the group of cells 
that make up the average control bat- 
tery assembly. 

However, the manufacturer is not in 
a position to prejudge the variations 
in floating during the life of a battery 
due to equipment, operating and load 
conditions nor to take into account the 
clues which indicate the condition of 
the battery as it ages. It is evident, 
therefore, that the manufacturer can- 
not assign definite values to the proper 
charging current, which might be read 
on an ammeter in the battery circuit. 
For the same reasons, the manufac- 
turer cannot predict the proper floating 
voltage for the life of the battery. 


Author’s Recommendation 


Determination of the proper floating 
voltage should take into account the 
recommendations of the battery manu- 
facturer at the time a new fully charged 
battery is installed, and a procedure 
set up on that premise. A method used 
by the Consolidated Gas Electric Light 
& Power Co. of Baltimore for deter- 
mining the proper battery floating volt- 
age, briefly stated, is as follows: 

After the battery is initially placed 
in service, it is allowed to float at the 
voltage recommended by the battery 
manufacturer (2.15 to 2.13 volts per 
cell) for the period of one month. 
After this time, the battery is placed on 
charge to determine the ampere-hours 
required to equalize all cells in the 
battery. The equalizing charge in- 
sures that every plate in every cell of 
the battery is brought to a state of full 
charge. This is especially important 
in the case of the negative plates. The 
floating voltage is then reduced to 2.14 
to 2.12 volts per cell for one month 
at the end of which time the equalizing 
charge is again given. 

If the lower floating voltage does 
not necessitate giving a longer equaliz- 
ing charge, the conclusion is obvious 
that the higher floating voltage gives 
more charging current than is required 
by the self-discharge of the cells. If, 
on the other hand, a longer charge is 
required, the lower floating voltage is 
not giving a sufficient amount of charg- 
ing current. This method of checking 
for both higher and lower floating 
voltages is continued until the correct 
floating voltage is determined. The 
correct floating voltage permits equal- 
izing of all cells in the battery with the 


minimum overcharge to some cells and 
without permitting an excessive under- 
charge of others. 


Periodic Check-up 


It is not to be expected that all the 
plates in a battery will remain exactly 
alike throughout the battery life, and 
those that develop more local action 
than the rest will probably not be fully 
charged at the end of the normal 
charge. The difference, therefore, is 
cumulative and can only be corrected 
by the equalizing charge. Obviously 
then, the normal charge of the battery 
obtained by floating should be checked 
at intervals of six months or less in 
order to insure that all cells are kept 
fully charged with a minimum. amount 
of overcharging. 

A subsequent article will discuss the 
procedure in maintaining batteries in 
a fully charged condition. 


Rubber Brings Heat 
To Baby Chicks 


Rubber which conducts electricity 
is used to keep baby chicks warm in 
a new type of brooder developed for 
poultry raisers. 

The rubber is in the form of a pad 
less than 2 ft. square, and is made 
conductive by the addition of chemi- 
cal compounds, according to the 
United States Rubber Co., manufac- 
turer of the product. 

The entire pad becomes warm, pro- 
ducing a radiant heat which is evenly 
diffused to all parts of the brooder. 
The temperature is kept uniform by 
an automatic thermostat which can be 
set at any desired level. The rubber 
company reported that the new unit 
consumes less electricity than other 
heaters constructed with coiled wire. 

The technique of changing rubber 
from an insulator to a conductor was 
perfected during the war in connec- 
tion with the manufacture of safety 
equipment to control static electricity 
in powder and shell plants. This equip- 
ment included conductive rubber floor- 
ing, table tops, soles and heels for 
workers’ shoes and containers used in 
handling explosives. Static electricity 
was quickly conducted into the ground, 
eliminating the danger of sparks. 

The material was also used during 
the war to heat propeller blades and 
the firing mechanism of guns on Army 
airplanes to keep them free of ice. 





Heat Pump Water Heater 
Shows Promise 


F. M. REED, Elton, Pa. 


Satisfactory operation of assembly of commercially available equipment 


indicates possibility of combination of residential water heating and 


refrigeration—Advantages and economies over resistance heating seen 


for both customer and utility in better utilization of energy 


re 


Combination of water heating and 
food refrigeration and also, quite pos- 
sibly, food freezing and some room 
cooling, all in the operation of one 
heat pump, looks as if it may be an en- 
tirely practicable proposition in resi- 
dential electric service. 

Eleven years ago the writer built a 
heat pump water heater for use in an 
office building. The installation con- 
sisted of a 50-gal. insulated iron tank, 
not galvanized, with a copper tube 
condenser coil in the bottom, and a 
heat pump assembled of commercially 
available refrigeration equipment and 
driven by a 4-hp. motor, later 4 hp. 

The suction side of the compressor 


took refrigerant from the condenser 


through a_ thermostatic expansion 
valve, thence through a finned evapor- 
ator which picked up heat from air 
forced through it by a fan on the motor 
shaft. The motor was controlled by a 
thermostatic switch operated by a bulb 
in the water tank. A resistance heater 
was installed in the top of the tank but 
it was never found necessary to use it. 
Water temperature maintained in the 
tank averaged 130 deg. F.; the ther- 
mostat was set for that temperature. 

About six years ago the heat pump 
unit was moved to a house and has 
since supplied a family of six with all 
hot water requirements. 

At that time, a refrigerant line was 
run from the condenser outlet to the 
household refrigerator evaporator, and 
one from the refrigerator expansion 
valve to the compressor inlet; a sole- 
noid valve was added, with necessary 
control circuits, to force refrigerant 
through the refrigerator evaporator, 
when a colder temperature was re- 


quired by the refrigerator thermostat. 
The original refrigerator operating 
unit was removed entirely. The one 
heat pump unit now operates both the 
refrigerator and water heater, and 
whatever heat is absorbed from the 
refrigerator is added to the water. 

All equipment used in the entire as- 
sembly is standard refrigeration equip- 
ment, except the water tank and con- 
denser coil. 

The ratio of input in electric energy 
to output in heat, including losses 
through the tank insulation, for this 
unit is about one to two. The writer 
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HEAT FLOW in heat pump water heater 


later collaborated in the construction of 
four other heat pump water heaters 
in which certain improved counter- 
flow arrangements were incorporated. 
They showed a ratio of better than one 
to two and one-half, and one to three 
is well within the range of practical 
design. The above arrangement of 
refrigerator and water heater has the 
further advantage that the energy used 
by the refrigerator is a part of the 
input. 

Experience with this heat pump unit 


leads to the following conclusions re- 
garding its advantages to the user: 

The operating cost, on the lower 
blocks of ordinary domestic rate, for 
equivalent service, is less than that of 
the off-peak heater. 

For equivalent service, a smaller 
tank may be used than with the off-peak 
heater, unless excessive operation of 
the on-peak unit is allowed for on the 
latter. This advantage varies, of 
course, with the charging period al- 
lowed on the off-peak heater. 

In those areas where water with high 
oxygen is prevalent, it seems probable 
that a non-ferrous tank is not so essen- 
tial, as the heat differential between 
heating element and the water is much 
less than with the resistance element, 
because of the larger surface area. 
Therefore, much less oxygen is liber- 
ated at the point where heating con- 
tact is made with the water. 

A single unit can operate both the 
water heater and refrigerator, and 
with a duct arrangement from the 
evaporator would have sufficient ca 
pacity to cool one or more rooms of a 
house in warm weather. The refrig- 
erator connected in this way is self: 
defrosting, because a small amount of 
refrigerant passes through the refrig- 
erator expansion valve between cycles 
at the pressure of the main evaporator, 
thus eliminating any frost accumula 
tion on the coils. 

The maintenance cost should be lit- 
tle or no more than that on an ordinary 
refrigerator unit. This heat pump unt 
has been subjected to much abuse and 
inexpert handling, as numerous exper 
ments in the way of changes in expan 
sion and evaporator systems were tried, 
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but the original compressor ran for 
nearly ten years, and only broke down 
because the oil level was not checked 
when a drier was added to the system. 
The pistons and bearings, up to that 
time, did not show any noticeable sign 
of wear. The motor was replaced about 
six years ago with a smaller one, when 
it was inadvertently plugged in on 220 
volts. The present }-hp. motor be- 
comes only moderately warm to the 
touch during the most extensive per- 
iods of operation. 

The advantages to the utility com- 
panies foreseen from the application 
of the heat pump principle to water 
heaters are many: 

1. Water heating load can be ob- 
tained in competition with other fuels 
at regular block rates. 

2. Off-peak rates need not be estab- 
lished to obtain this load, or if in ex- 
istence need not be extended, avoiding 
the following disadvantages: 

(a) Special metering with attend- 
ant maintenance and extra bookkeep- 
ing is avoided. 

(b) Off-peak rates are frequently a 
fallacy if any large amounts of load 
are added as a result of their establish- 
ment. New peaks may be established, 
necessitating capital expenditures. It 
should be noted, in this connection, 
that in off-peak water heating, there are 
six different and not necessarily coin- 
cident peaks on various classes of 
equipment involved; that is, power 
plant, transmission lines, substations, 
primary circuits, distribution trans- 
former and secondary circuits. 

(c) As off-peak business continues 
to increase, and new peaks are estab- 
lished, it becomes necessary to di- 
versify it or to leave it uncontrolled as 
base load. When this occurs, the off- 
peak rate becomes a base load rate, 
unable to assume its share of fixed 
charges and operating costs. 

3. Water heating business can be 
obtained as base load at rates sufficient 
to pay its proper share of fixed charges 
and operating costs. 


High Load Factor 


4. The load requirement of the in- 
dividual heater is so small, and the 
load factor and diversity so high, that 

€ revenues should approach those re- 
sulting from the refrigerator load. 

9. With the development and pop- 
larization of the heat pump, large 
quantities of low and medium temper- 
ature load, of which only unimportant 
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fractions are now obtained by the 
utility companies, can easily be ac- 
quired. This is particularly true where 
refrigeration and heating can be pro- 
duced by the same unit. Dairy farms, 
for example, besides refrigeration, need 
hot water for washing milk cans, and 


Production and Industrial Use of Electricity 


Industrial use of electricity in the 
United States, taking the figure for 
1939 as an index base, rose to 200.6 in 
1943, to 200.8 in 1944, and to 209.5 
in 1945, according to data published 
by the Federal Power Commission. 
Electricity production by industrials 
for their own use is a significant pro- 
portion of the total national produc- 
tion, as is shown in the accompanying 
graph for the years 1939-1944 in- 
clusive. 

It is interesting to note from the 
graph that the long-time trend of de- 
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should be able to use this type of unit 
with economy. 

6. If increment cost of energy 
should rise through increasing fuel 
costs, the heat pump heater on base 
load rates would have an increasing 
advantage over the off-peak heater. 


cline of self supply of electricity by 
industrials continued through the war 
period except for the year 1944. In 
1939 industrials generated 42.7 per- 
cent of the electricity they used, and 
in each of the years following until 
1944, 41.3, 38.2, 36.9 and 31.33 per- 
cent respectively. In 1944 the ratio 
trend turned up to 32.4 percent. Data 
are not yet available for determina- 
tion of the 1945 ratio, and valid esti- 
mate of it is difficult, considering the 
war's end and subsequent industrial 
conditions. 
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Hydrogen Gas Explosion 
Damages Condenser-Turbine 


Reaction between clean iron and hydrochloric acid that leaked into steam 
side of condenser at Wichita plant during tube cleaning operations 


believed to be source of hydrogen thatexploded, damaging condenser 


and turbine shell—Means of ignition not known 


E. D. ST. JOHN, Superintendent of Generation, Kansas Gas & Electric Co., Wichita, Kan. 


A VIOLENT EXPLOSION, apparently 
caused by the ignition of an accumula- 
tion of hydrogen released incidental to 
the acid-cleaning of condenser tubes, 
occurred on June 16, 1945, in the con- 
denser of a 10,000-kw. turbo-generator 
at Wichita Station while the unit was 
down for annual overhaul. Damage 
to the condenser and low pressure ex- 
haust case of the turbine is shown. 

Nature of a considerable scale de- 
posit in this condenser, accumulated 
during the grouting of a city dam above 
the plant intake, had led to the use of 
an inhibited acid to clean the con- 
denser. Analysis of the scale by a chem- 
ical company resulted in their recom- 
mending use of a 10 percent solution 
of inhibited muriatic (hydrochloric) 
acid. 

Acid evidently leaked into the steam 
side of the condenser and sufficient re- 
action occurred between the muriatic 
acid and clean iron on the steam side 
to form iron chloride and liberate 
hydrogen. 

It is not definitely known how the 
hydrogen became ignited, since the 
steam side of the condenser was en- 
tirely closed except for the turbine- 
shaft seals and the steam inlet connec- 
tion at the turbine throttle, which had 
not been made up. It may be that after 
a cut was made (with a cutting torch) 
in the line used to fill the condenser 
with acid, sufficient gas of the correct 
mixture remained at this point to main- 
tain combustion and that the flame 
followed back through this pipe to the 
water box and through the opening that 
had allowed acid to leak into the 
steam side of the condenser. The cut- 
ting torch was not used in the proxim- 
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CONDENSER DAMAGE resulting from accidental ignition of hydrogen gas liberated 
by reaction between muriatic acid and clean iron on steam side of condenser 


ity of the throttle valve connection or 
the turbine shaft seals. 


Avoiding Recurrence 


To prevent similar occurrences it is 
recommended that: 

1. The steam side of the condenser 
always be filled with water above the 
level of acid added to the water side of 
the condenser. Should a leak develop 
it would then not be possible for acid 
to leak into the hotwell. 

2. The condenser should be ade- 
quately vented to the outside of the 
building at a point where there is no 
chance of igniting any combustible 


gases coming from any of the vents. 

3. At no time during the cleaning 
process should the condenser or any 
connections be opened to the atmos- 
phere. 

4. All sources of ignition would be 
carefully watched and kept away from 
the condenser. 

5. After acid has been drained from 
the condenser the vessel should be 
purged before opening for inspection. 

Further appreciation of the signifi 
cance of these precautions may be 
gained from a full recital of circum 
stances surrounding this occurrence. 

The condenser involved is a two-pass 
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design. It differs from the conventional 
in that it is set off to one side of the 
turbine. The steam inlet to the con- 
denser is on the side at a 15 degree 
angle from the horizontal. A large ex- 
haust nozzle and ell extends from the 
condenser opening to the expansion 
joint below the turbine exhaust flange. 
The condenser and exhaust nozzle were 
of cast iron and originally contained 
25,000 sq. ft. of cooling surface made 
up of one-inch, 18 BWG tubes, 18 ft. 
28 in. long. Several years ago the cool- 
ing surface was reduced to 18,850 sq. 
ft. in relining the condenser. 

Slightly over 5,200 gal. of solvent 
was required to fill the water boxes 
and tubes. This was purchased from a 





charge was connected to the other pass 


of the condenser. Thus the acid was 
circulated through the two passes. 


Preceding Events 


The acid was installed from 8:00 
am. to 1:00 p.m. on June 15. The 
strength of the acid was tested at about 
20 minute intervals. At 2:45 p.m. the 
acid tested 7.2 percent and still tested 
this amount at 5:00 p.m. Since strength 
of the acid was not being reduced as 
much as expected, the chemical com- 
pany recommended that it be left in the 
unit over night. At about 7:30 p.m. the 
operator found acid in the hotwell. This 
indicated a leak had developed in the 
condenser. By morning the level of the 








TURBINE EXHAUST HOOD showing hole and crack produced by hydrogen explosion 


chemical company and pumped direct 
om their truck into the condenser. 
\iter completing the installation of the 
acid, the chemical company crew was 
lot to remain until reaction of the 
ale was completed. 

Previous to installing the acid, 2- 
ch vent lines were laid from both 
Water boxes of the condensers to the 
vutside of the building through a com- 
ton 4-inch line. To provide for circu- 
ation for the acid and avoid the ten- 
“cy of the tubes to become gas 
ocked, a 5-inch centrifugal pump was 
“nected temporarily to the drain on 
the inlet water box. The pump dis- 
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acid in the water boxes had dropped be- 
low the top manholes. The manhole on 
the outlet end of the condenser was 
opened for inspection at 9:00 a.m. 
Tubes appeared to be clean and reac- 
tion of the acid had practically sub- 
sided. The water box was closed and 
arrangements were made to remove the 
acid. 

Temporary piping used to install 
the acid was connected to the condenser 
at the same point as the discharge from 
the temporary circulating pump. This 
discharge line was disconnected with 
wrenches, leaving the end of the tee 
next to the water box vented to atmos- 


phere. The side outlet of the tee was 
connected to the line which had run 
from the truck and, since this had been 
welded in place, the section at the tur- 
bine room floor elevation was being re- 
moved with a cutting torch. Two cuts 
had been made in this line and just 
after the third cut was completed the 
explosion occurred at 2:48 p.m. Vent 
lines on the water boxes were still in 
place and open to the atmosphere. 


Explosion Damage 


The explosion was most violent in 
the exhaust nozzle of the condenser, 
which was completely wrecked up to 
the expansion joint. Also wrecked was 
the condenser shell adjacent to the 
exhaust nozzle connection. Water 
boxes, tube sheets and tube supports 
of the condenser were not damaged, 
and there was no indication of any 
explosion taking place in the water 
boxes of the condenser. 

Also damaged was the low-pressure 
end of the turbine exhaust case. A 
large section’ in the middle of the top 
half was blown out. Cracks extended 
from this opening down to the horizon- 
tal joint on both sides. The atmos- 
pheric relief valve was also damaged 
by the explosion, which forced the disc 
up through the bonnet, breaking the 
lower guide on the disc. The explo- 
sion ruptured the piping over the top 
of the condenser, allowing steam to 
come in contact with the acid. Con- 
siderable difficulty was encountered in 
getting the steam shut off due to steam 
and acid fumes in the basement. Dam- 
age was also done to the generator 
air ducts because of blowing in a parti- 
tion in the basement adjacent to the ex- 
haust nozzle. The turbine room floor 
over the condenser was ruptured and 
the concussion damaged the skylight in 
the turbine room roof. 

Two other units in the station were 
in operation at the time of the explo- 
sion. A large piece of the turbine case 
struck the throttle valve on one of the 
units, causing damage to the yoke of 
the valve and shutting down the unit. 
The other unit remained in operation 
carrying full load all during the trou- 
ble. 

To repair the condenser, it was nec- 
essary to install a complete new shell 
and exhaust nozzle which was fabri- 
cated from steel plate. The damage to 
the turbine exhaust case was repaired 
and the unit was returned to service 
on August 27. 






OPERATION of 21 reservoirs repre- 
senting two and three-quarter billion 
kilowatt-hours in the four million-kilo- 
watt, five-state Pacific Northwest Power 
Pool has required painstaking effort 
and a conciliatory spirit among oper- 
ators of the huge eleven-utility inter- 
connection to achieve maximum utili- 
zation of resources of the pool as a 
whole. In a previous article some of 
the basic philosophy of reservoir oper- 
ation was given and the rules govern- 
ing reservoir operation were discussed. 
This article will begin by taking up 
further discussion of rule 7, covering 
refilling reservoirs. 

This rule states: ‘“‘Rule curves” shall 
provide for refilling the reservoirs by 
July 1 on the basis of the lowest re- 
corded runoff during the filling period. 
After the drawdown period, reservoirs 
shall be refilled in accordance with this 
rule except: a, when minimum genera- 
tion fails to bring the reservoir up to 
the curve; b, where water conditions 
can be predicted to be assured of fill- 
ing later; and, c, when steam genera- 
tion is necessary to provide the energy 
to fill the reservoir. 

Needless to say, a full reservoir is of 
great value at the beginning of the 
drawdown period. For that reason con- 
servative operation requires that every 
effort be made to have the reservoirs 
full when the drawdown period begins, 
and the rule curves are prepared to ac- 
complish this. Actually, though, no 
calamity would result if some reser- 
voirs failed to fill. In fact, in a num- 
ber of cases filling every year may not 
represent most economical operation. 
So this rule is over conservative and 
studies are under way to modify it. 
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Northwest Power Pool 
Reservoir Operation—II 


E. N. PETERSON, Ebasco Services Inc. 


another's reservoir, spilling stored energy, bottlenecks and allocation of 





Conversely a full reservoir at the 
end of the drawdown season is gen- 
erally worse than useless. It represents 
energy that might have been used but 
wasn't, perhaps fuel that was burned 
needlessly. It also fails to provide a 
“hole” for the spring floods which 
may cause damage downstream. A 
full reservoir in March may be a dis- 
tinct liability. 

It is perhaps natural for an opera- 
tor to feel that being above the rule 
curve is like an anchor to windward 
and has some strategic or financial 
value. But this is rarely true. Such 
incremental energy has value only to 
the extent it is used. Unlike an earlier 
illustration, procrastination in this case 
does not pay. For this reason it has 
been agreed that water above the rule 
curve is surplus. The accompanying 
chart shows the reservoir rule curves 
for 1945-1946. 

It must be evident that the opera- 
tion of reservoirs in accordance with 
the principles set forth involves some 
waste in an average water year. Being 
constantly prepared for critical water 
which never occurs (or hardly ever) 
is costly. Economics dictate an early 
draft on reservoirs before the rains 
which generally come in the late fall 
make the storage less valuable. Pru- 
dence on the other hand requires 
holding on to this resource which be- 
comes so vital if the fall rains do not 
materialize. As a result, a portion of 
the storage remains unused. What the 
Pool could do with a crystal ball! 

When the management sees stored 
energy wasted over the spillways year 
after year, energy which often has been 
purchased and represents large sums 
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reservoir draft are discussed along with limitations encountered 


Policy of refilling reservoirs, points agreed upon in storing energy in 


of money, it is apt to cast a critical 
eye on the friendless system operator. 
The operator himself may feel a little 
guilty when he thinks of all the money 
he might have saved. But this should 
not be so. After all, the amount of 
stored energy normally wasted is but 
a small percentage of total energy 
requirements. Insurance premiums 
are usually wasted too, but people 
continue to carry insurance. 


Storing Energy in Another’s Reservoir 


When water is spilling past a plant 
which is not operating at full capacity, 
that represents a waste. If at the same 
time there is a reservoir with a “hole” 
in it, that provides an opportunity. 
Stopping the waste and storing the 
otherwise lost energy in the hole for 
future use, that is economy. 

Suppose A has surplus hydro energ) 
which he wishes to store in B’s reser: 
voir. After the necessary conditions 
have been discussed and agreed upor, 
a schedule of interchange is set up 
whereby A carries a portion of Bs 
load and B backs off on his generation 
by reducing the draft on the reservol! 
where the storage is to be effected. 
This obviously results in a higher re 
ervoir elevation than if the transaction 
had not taken place. The amount 0! 
energy delivered by A to B represelll 
the energy stored for his account in the 
reservoir. This amount may be sub 
ject to correction for line losses, plat! 
losses due to less efficient operatiol 
evaporation losses and other factor 
previously agreed upon (see tickler 
list). 

In some storage transactions, the 
owner of the reservoir has first «@ 
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on all the energy stored therein. If 
he wants what A stored as illustrated 
above, he takes it and pays A the stipu- 
lated price. Under this arrangement 
A does not know whether or not he 
can get the energy back later if he 
needs it. Other systems give prior 
call on the stored energy to him who 
first generated it, viz., A in the above 
illustration. This gives A “something 
in the bank” that he can draw upon 
if things get tight later on. 

Suppose it rains, and it usually 
does, and the above reservoir fills and 
threatens to spill. In such case B 
notifies A that he must take delivery 
of his energy or lose it. If A has 
plenty of water too and can find no 
buyer he probably elects to lose it. 
Naturally the reservoir owner spills 
the other fellow’s energy first. Life is 
like that. This looks as if A got the 
short end of the deal. He supplied 
B with energy to carry part of B’s 
load and got nothing in return but a 
lot of complicated bookkeeping rec- 
ords. But that is not the whole story. 
The stored energy was insurance, a 
nest ege to be used later when and if 
critical water conditions occurred. If 
good water occurs, he has paid his 
premium without the need to collect 
the insurance. B on the other hand 
got nothing out of the deal either. 
The extra water stored in his reservoir 
shot over the spillway on its way to 
the sea without turning a wheel. 


Postponed Wastage 


But A received another benefit, a 
benefit which accrued as well to the 
whole Pool. At the time the storing 
look place, A had the alternative op- 
ion of wasting the water past his 
plants. Instead he elected not to waste 
it then but to hold it a while at the 
tisk of possible, even probable, waste 
ter, The wastage was postponed and 
it might not have occurred. Instead 
itmight have proven to be a life saver 
ithe rains forgot to come. B’s res- 
‘voir made this timely conservation 
of energy resources possible. 

The question as to who will pay for 
the energy A stored in B’s reservoir 
Snot always easy to determine. A 
naturally hesitates to generate and de- 
liver power without getting paid for it. 
On the other hand, B is reluctant to 
‘uy energy for which he has no fore- 
table need. Such a transaction can 
of course be handled through a sus- 
pense account providing for the ulti- 
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mate disposal of the stored energy 
when and if the future need for it 
arises. But the question as to who 
pays and when must be answered 
equitably to both sides, or else the 
surplus hydro may be wasted over the 
dam and the hole in the reservoir may 
continue to yawn. 


Spilling Stored Energy 


When a storage reservoir begins to 
spill, various arrangements are made 
as to the sequence of spilling stored 
energy. Where several outsiders have 
storage in the same reservoir, their 
respective ownerships are conveniently 
considered to be in “layers” in order 
of priority. The lowest priority en- 
ergy is the top layer and goes over 
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the spillway first. Relative priorities 
are known before storing begins. The 
owner has first priority to the use 
of his reservoir (though not always to 
the energy in it). The priorities of 
others may be determined by existing 
contracts, by the relative sequence of 
storing (i.e., last in, first out) or by 
verbal agreements. Where the owner 
of the reservoir has retained the right 
to acquire all energy stored in it, 
price tickets are generally tagged onto 
the various layers of stored energy. 
In such case the highest price energy 
is on top and is sacrificed first. This 
might be considered bad housekeep- 
ing until one remembers that the res- 
ervoir owner, having first call on the 
stored energy, naturally wants to pay 
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as little as possible in case he elects 
to buy it. 

A typical use of reservoirs is for 
inter-system load factor operation. 
Utah has hydro peaking capacity in 
its Bear River plants. In order for 
the Pool to make use of this peak 
resource, Utah has delivered on- 
peak energy for use in the Western 
systems, receiving compensating en- 
ergy during off-peak hours. This 
means that Utah’s Bear River ponds 
are drawn down rapidly during the 
peak and are refilled during the night 
or over weekends. In this manner 
Utah has actually been an exporter of 
peak and an importer of energy over 
the same period of time. A somewhat 
similar transaction has occurred where 
Utah was short of day energy but had 
surplus off-peak steam capacity. This 
excess steam energy was transmitted 
to Montana at night and stored in its 
reservoirs. During the day Montana 
drew out this stored energy and re- 
turned it to Utah to help carry Utah’s 
peak load. 


Tickler List 


Mention has been made that condi- 
tions under which energy is stored are 
discussed and agreed to “a priori.” 
This is accomplished by using a “tick- 
ler list” of items to be discussed by 
prospective contracting parties before 
agreement to store is made. This list 
is the result of some false moves, mis- 
understandings and headaches due to 
failure, in the earlier years, to con- 
sider all of the elements involved. The 
number of items is surprisingly large 
and an abridged list of them is given 
below. 

1. Name of reservoir in which en- 
ergy is stored. Normally this is the 
reservoir that would have been drawn 
upon but wasn’t because of the storage 
transaction with the outside system. 

2. Amount of storage already in 
reservoir for account of others. 

3. Priorities on storage space in 
reservoir. 

4. Factor to be used for converting 
energy accepted for storage into vol- 
ume of water stored. 

5. Factor to be used for converting 
stored water into energy delivered 
from storage. 

6. Conditions affecting the return of 
energy stored, e.g., time of year, time 
of day, whether on or off peak, etc. 

7. Priorities on getting energy out 
of storage in case lack of excess gen- 
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erator capacity makes it impossible to 
deliver simultaneously the require- 
ments of several systems. 

8. Reservoir owner’s expected op- 
eration of reservoir in relation to rule 
curve. 

9. Factors affecting spilling such as 
reservoir elevation, risk of flooding 
lands, loss of flashboards. 

10. Possible corrections for  in- 
creased evaporation and increased op- 
erating head resulting from stored 
water, also corrections for operating 
generators at inefficient loadings. 

11. Toll charges for storing and re- 
delivering energy for another system. 

As times goes on this list may be 
lengthened still more but in its pres- 
ent form it covers fairly well condi- 
tions encountered in the Pacific North- 
west. 


Bottlenecks 


Bottlenecks are the bane of pooled 
operation. As soon as one bottleneck 
is overcome, others appear and per- 
spiring system operators are faced with 
bottlenecks at every turn. So, in the 
matter of storing water for some other 
fellow’s account, bottlenecks play the 
villain’s role. First in order come the 
transmission or interconnection bottle- 
necks. If B is scheduling a heavy im- 
portation into his system for current 
operations, his interconnections may 
be loaded to capacity and in such case 
he is unable to receive more energy 
from the outside for storage purposes. 
It will be necessary then to limit stor- 
age transactions to off-peak periods 
when his immediate needs for outside 
power are smaller. 

Similarly A may be loaded up to 
his full generating capacity during on- 
peak hours and be wasting water the 
rest of the time due to lack of load. 
In such case his storage transactions 
with B must necessarily occur at off- 
peak hours. But here another compli- 
cation often occurs in that B may 
have run-of-stream plants which he 
cannot shut down at night in order to 
accept outside energy for storage. If 
his off-peak load is not greater than 
the output of these run-of-stream 
plants, no storing is possible. Since 
the energy stored is really in the form 
of water and is generally measured 
by a rise (or a reduced drop) in the 
reservoir elevation, it is self-evident 
that storage cannot go on at a faster 
rate than the inflow of water into the 
reservoir. This, however, does not ap- 
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ply where existing storage merely 
changes ownership. 

Come now more bottlenecks to 
plague when the stored energy is to be 
delivered back to A, its owner. If A 
wants it on peak, B must have spare 
peaking capacity over and above his 
peak needs to deliver the energy at 
that time. If he has, there must be 
enough spare transmission capacity to 
transport this increment over and 
above other line loads. If he has not, 
A will have to take delivery of the 
power off-peak and this he can do only 
to the extent his off-peak load ex. 
ceeds his uncontrollable hydro. There 
are many other and more subtle bottle. 
necks affecting pooled operation and 
some of these will be discussed in a 
subsequent article. 


Allocation of Storage Draft 


It has been stated that the alloca- 
tion of the total reservoir draft among 
the available reservoirs should be done 
on some equitable pro-rata basis. This 
is true in theory but wide deviations 
from this simple labor saving method 
are necessary. The rate at which an 
individual reservoir can be or should 
be drawn depends on many conflicting 
factors only a few of which are men- 
tioned here. 

Reservoirs located in areas of heavy 
December rains must be emptied early 
so as to catch such rains. Others such 
as the upper Missouri River plants 
must be kept full longer to avoid seri: 
ous loss of head and resulting reduc: 
tion in peak capacity. Others must be 
kept full to insure having enough re 
sources for a possible January and 
February drought. Still others like 
Flathead must be drawn upon at a uni: 
form rate to insure maximum over-all 
output. It is all very confusing. 


Limited Machine Capacity 


Limited machine capacity affects 
reservoir operation and this is some: 
times quite a headache. It is painful 
to pull down a reservoir faster that 
the water can be put through the tur 
bines and have the potential kilowatt 
hours go to waste over the spillway: 
And yet at times it is right and prope! 
so to do. For example, below the 
Hebgen reservoir on the upper Mis 
souri River system in Montana, there 
are eight hydro plants in series whic 
receive the benefit of Hebgen storage 
water. These plants, built over a long 
period and under various economl’ 
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conditions, have different water ca- crease in draft on others in the same_ greatest economic good for the area 
pacities. Discharging water enough to month so as to maintain the total as a whole is a complicated problem. 
load up the large plants necessitates storage required that month. It’s like Yet it is one whose economic signifi- 
wasting water over the spillways of juggling three balls plus a couple of cance is so great that it warrants most 
one or more of the smaller ones. This chestnut burrs. painstaking study and operating su- 
js wasteful and painful, more so in From this and the preceding article pervision. A subsequent article will 
a normal than in a critical water year. it must be evident that operation of take up the operating program for the 
On the other hand, limiting the flow the 21 reservoirs of the Pool to obtain Pool, another important phase of large- 


to the smallest capacity plant on the maximum utilization of resources and _ scale integrated system operation. 
river means that the big plants must 


operate below capacity. That too is 
wasteful. Furthermore, such operation 
fails to empty the reservoir and, when 


ihe spring rains come at the end of Mechanization Speeds Manhole Cleaning 


the drawdown season, we find our- 


selves with a large resource which im- Cleaning manholes in Chicago is a_ cu. ft. capacity that is suspended from 
mediately becomes unusable, unsale- mechanized operation. It has to be! a simple crane on the rear left corner 
able and irrevocably lost. There are 22,000 manholes on the un- of the truck. The bucket is raised and 


There are other cases where it is derground system of the Common- lowered by a compressed air hoist con- 
necessary to divert storage water past wealth Edison Co. The schedule calls trolled by an operator standing on the 
hydro plants due to limited machine for a complete city-wide cleaning about ground at the rear of the truck. A 
capacity. Grand Coulee is one. With once every two years. Downtown simple ring gear and crank-operated 
the Grand Coulee plant fully loaded, “loop” district manholes are usually pinion on the crane swings it inboard 
storage water is discharged over the cleaned annually. This schedule just so that the bucket can be dumped by 
spillway and travels down the Colum- doesn’t allow “bucket and rope” meth- triggering the latched drop bottom. 


bia River on its 450-mile journey to ods of removing debris or off-hand Loading of the hoist bucket is still 
the Bonneville plant. Naturally the methods of unwatering. 
increased load, which necessitated re- The job is done with four special 


leasing this added storage water, can- manhole cleaning trucks operated by 
| not wait three or four days until Bon- the company’s conduit division. Each 
| neville can step up its output. So the truck and its crew of four men clean 
slack is taken up by temporarily draw- between 15 and 20 manholes per day 
ing other Pool reservoirs below the depending on how many have to be 





) rule curve. pumped out and also on the amount of 

In establishing rule curves for in- muck. Trucks are modern cab-over- 

, dividual reservoirs, the tentative ag- engine vehicles with a double or five- 

5 gregate storage draft for the Pool as man cab and dump body capable of 

, a whole must be allocated with due holding about three yards of debris. 

. consideration for the many limiting Weight of the trucks is 17,300 lb. and 

* factors involved. Of course before they have a 9,000-Ib. load capacity. 

. any allocating can be done, the inflex- . 

id ible and non-controllable items must Equipment 

ke be separated from the total. This de- Pumping and hoisting, incidental to 

i — ans the mann, eomnpiite cleaning, is done by pneumatically  qANHOLE CLEANING TRUCK equipped 

all ot items containing varying forms and driven equipment. Each truck has a with pneumatic sump pumps and air 
degrees of flexibility, ” prorated 105-cfm. air compressor driven by the driven hoist for removing debris cleans 
among the individual reservoirs. But  tryck engine through a power take-off. up to 20 Chicago manholes daily. Pneu- 
such prorating will result in some res- Two turbine-type pneumatic sump matic sump pump, at right above, has 

cts ‘voirs being drafted at too rapid a pumps rated 200 gpm. at 25-ft. head just been removed from manhole. Men 

an rate for the installed capacity, or not are provided on each truck; one pump are preparing to lower drop-bottom 

ful rapidly enough to empty the reservoir j, g spare. To unwater a manhole the bucket which has 2%4-cu. ft. capacity 

han n time, or at a rate not in harmony sump pump with its compressed air 

tur: with license requirements. supply line and water discharge hose done by hand by a man with a shovel 

att: C ; is lowered into the hole. Water is dis- in the manhole. Nevertheless the air- 

ompensating Drafts ; : 

vay: charged into the gutter or an adjacent powered hoist has taken much of the 

yper So, adjustments are made to take storm sewer opening. In addition to heavy hauling out of manhole cleaning. 

the account of all this. Naturally if the the sump pumps two of the newer trucks The power hoist has permitted use of 

Mis: draft is reduced on one reservoir in have a centrifugal pump mounted on a large capacity bucket contributing to 


heré # “y month it must be increased on that the front bumper and driven from the _ better working efficiency. Without a 
hich J 'servoir some other month in order shaft of the truck engine. This pump hoist, speed of cleaning is limited by 
rage J "use up all the storage. Also, reduc- is rated 265 gpm. at 20-ft. head. the size of bucket that one man can 
long #@ "g the draft on one reservoir in any Debris is hoisted from the manhole haul up from a manhole by hand and 
omic # Month necessitates a corresponding in- in a special drop-bottom bucket of 23- dump up over his head into the truck. 
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Editorials 


S. B. WILLIAMS, Editor 





Wind Power as Standby 
for Hydro 
GRANDPA’S KNOB experimental wind power installa- 


tion was a victim last year of the very elements it tried 
to harness, but it cannot be rated as a failure, for out 
of it came the test data and information needed before 
proceeding on a practical basis. It is now known that 
commercially usable power can be produced from the 
winds, and with what degree of reliability and availability. 
Other data, such as site location, height, optimum size 
of installation and spacing, as well as structural details, 
came out of the experiment. It has not yet been deter- 
mined if wind power can be made competitive with fuel 
power but the indications were sufficiently favorable to 
warrant plans for the erection of a plant on a commercial 
basis. 

If costs can be brought down to somewhere between 
$100 and $150 per kilowatt then there is every indication 
that wind power, at least in the northern New England 
area where dams are modest in size, will prove to be a 
satisfactory standby for hydro in competition with steam 
or power now purchased for that purpose. The char- 
acteristics of wind power in that location are such that 
its time of maximum output comes when hydro plants 
are in greatest need of assistance. And since wind plants 
can be automatic, the cost of operation can be kept low. 

Wind power like water power has its seasonal variations 
and therefore cannot be depended on alone to supply 
dependable service to the maximum of its capacity. How- 
ever, when its availability curve complements that of 
hydro, it may prove to be a power tool of considerable 
merit, particularly if the unit investment can be brought 
near that for fuel plant. 

Because of plant size limitations, 2,500 kw. in the 
present location, the possibilities of lowering cost per 
unit through increased size are not present. Offsetting 
this, however, is the favorable factor of low-cost plant 
site. Structurally, the plant is expensive per unit of 
capacity, but here again is the offsetting factor of cost 
of fuel handling and processing, as well as condensing 
water in a coal-burning plant. 
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The possibilities for the use of wind power as a part 
of a coordinated power supply system have stood the test 
If they stand the practical 
test of economics, we shall have added one more tool to 


of engineering experiment. 


our power supply kit. 


Buried Cable for 
Residential Service 
LOW COST UNDERGROUND SERVICE for residential 


districts, which has been talked of for many years, is 
getting closer. Wire manufacturers are now confident 
they have buried cable designs that will meet service 
requirements at prices low enough to be attractive. 

Initially, buried cable will probably find its greatest 
use in new housing projects where the cable can be laid 
before grading. However, there is no reason why it 
cannot later be used in older areas when more is learned 
about inexpensive installation methods. 

Opinion seems to be divided .at present as to locating 
lines along the highway as is present overhead practice 
with so many companies or along the back lot line. There 
is much to be said for both and the reasons that can be 
advanced for overhead decisions are not always equally 
valid for underground. Both will probably be tried out. 

Also, there are differences of opinion with respect to 
transformers, the prevalence appearing to be in favor 
of partially buried, at least enough to bring in the cable 
below the surface. From the standpoint of appearance 
and safety, there is argument in favor of fully buried 
transformer vaults but that practice imposes several dis- 
advantages, such as additional costs and lessened capacity 
due to poorer ventilation. Partially buried transformer 
housings, on the other hand, can be designed so that they 
are neither ugly nor hazardous. 

Low cost underground is but another effort to protect 
service against outages due to acts of God. There are 
still a lot of questions, such as fault location and repair, 
that need answers which will be found not in opinion but 
only in actual practice. The new program for erection 
of hundreds of thousands of new residential units should 
offer an opportunity to gather facts. 


Appliance Servicing Programs 
Important 
DURING THE WAR utilities generally directed appliance 


repairs to the trade and, considering the difficulties in 
getting parts and labor, the job on the whole was not 
badly done. What was good enough during the wal. 
however, when people had schooled themselves to have 
patience, will be a long, long way from being accept: 
able during normal peace times. 

Before the war appliance repair service left much te 
be desired and the same will be true again unless meas 
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ures are taken promptly to see that service shops are at - 


hand that will do good work for reasonable prices. There 
js no good reason why utilities should handle appliance 
repairs except to enable the customer to use service. 
Repairs to customers’ appliances in themselves are not 
profitable to a utility, and frequently are a headache. 

While the trend in design is constantly toward making 
appliances less and less needful of attention, there are 
also more equipments of a more complicated nature com- 
ing on the market. Furthermore, the expansion of home 
electrification is making people dependent upon elec- 
tricity to a degree where equipment service must be 
prompt and reliable. 

Whether certification, which seemed to work well in 
some places before the war, or some other plan is devised, 
the trade, manufacturers and utilities, because of their 


common interest in 


consumer satisfaction, must act 
together wholeheartedly to make the plan work. 


Some Effects of Lower Yields 
And Rising Costs on Return 


LAST WEEK a new utility bond issue carrying a 2.5 per- 
cent coupon was offered at a premium to yield 2.39 percent, 
or less than the offering yield of long-term coupon bonds 
sold by the government in its last Victory Loan campaign. 

While this is the lowest public offering price on record 
for a private utility, there have been offerings in the last 
year at yields of less than 3 percent. Where does this trend 
lead? 

Already the trend toward lower money rates, which has 
been going on for several years, has led to a gradual reduc- 
tion in the rate of allowable return. Investors are now buy- 
ing stocks in the open market at dividend yields below the 
rate of return allowed in fixing rates in a great many in- 
stances and it is therefore reasonable to expect that this 
condition will be taken into account in future rate deter- 
minations. 

Already there is some indication that state commissions 
will review the effect of repeal of excess profits taxes on 
earnings and, while a case can be made out for the conten- 
tion that the term excess profits as applied to regulated util- 
ities was a misnomer, there will be a strong urge to find a 
way to give the consumer a large part, if not all, of the 
amount formerly paid as an excess profits tax. It is not at 
all unlikely that current yields on utility securities will be 
ignored in reaching a decision. 

On the other hand, commissions that are as conscious of 
their responsibility to the investor as to the consumer will 
tealize that too close an adherence to cost of money in 
setting return may be unfair to the investor in a period of 
inflation. Rapidly rising costs must be given very careful 
consideration and any decision, therefore, should be heavily 
in favor of seeing how high a return can be allowed instead 
of how low, at least until there is an indication that the 
cycle of inflation has run its course. 
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Farm Lines Need Adequacy 
and Reliability Studies 


AS FARM AND RURAL USAGE of electricity grows, 
more and more questions relating to farm line adequacy 
and reliability will be raised. It must not be expected 
that the farmers can be persuaded to depend upon elec- 
tricity as the universal farm hand unless there goes with 
it an assurance that the lines and equipment will have 
ample capacity and will be so engineered as to minimize 
outages. 

One of the foremost problems at the present time is 
the size of transformers used on these lines. Efforts have 
been made to get manufacturers to design units of less 
than 1-kva. rating. These will be sufficient to take care 
of lights and small appliances but are entirely inadequate 
to handle the farm commercial load. There is no economy 
in their use if there is any indication that the farmers 
served from them expect in time greatly to step up their 
usage. In fact, very small transformers may serve as a 
deterrent to increased use. 

So important is this subject of size and characteristics 
of rural transformers that a comprehensive analysis of 
the subject from all angles including needs, trends, costs 
and long-term economics should be made just as soon as 
possible. 

In some sections of the country farm chores require 
motors larger than the line was built to carry. For a 
long time it was felt that a 5-hp. general-purpose motor 
was large enough to take care of virtually any need that 
might arise on the farm. That practice is now being 
questioned and, according to reports, is being used to 
good advantage by the tractor industry. Analysis of 
farm needs and farming methods can be used in this 
connection. 

Many farm lines, built with an eye to economy in the 
belief that revenues would be insufficient to carry strongly 
built lines, afford too little protection to users who would 
lose heavily if the current failed for any appreciable length 
of time. In such cases first-cost economy may prove to be 
a far greater luxury in the long run than the higher cost, 
but more sturdily built, lines. Therefore, before farmers 
become too dependent upon electric service it would seem 
advisable to study the economics of this situation also, 
including modern methods for strengthening already 
built low-cost lines, possibilities of gridding or section- 
alizing to restrict outages and even the practicalities of 
buried cable. 

Some, if not most, of the suggestions that will come 
from such studies may not be practical at the moment 
either because the equipment is not available or is too 
costly to install at this stage of the art. Nevertheless, the 
farm program is moving along too fast to wait for diffi- 
culties to arise before preparations to meet them are made. 
Even if analyses made today did nothing more than 
uncover the requirements, they would more than pay oif 
in the stimulus they would give to research to find practi- 
cal solutions. 
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A New Subsidy 
for Government Power 


THE MODEST CONFINES of the 
Irrigation and Reclamation 
Committee harbor a highly technical 
dispute which has a tremendous poten- 
tial effect on the electric power indus- 
try in terms of competitive possibili- 
ties. 

When Congress, in 1939, passed the 
Reclamation Project Act, it thought 
it was enacting legislation requiring, 
among other things, that the revenues 
from hydroelectric power generated 
thereunder be sufficient to amortize all 
project costs allocable to power, plus 


House 


interest thereon at 3 percent annually. 
Interior Rejects Amortization 


In 1944 and 1945, however, there 
were issued by the then solicitor of the 
Interior Department, Fowler Harper, 
opinions holding that power revenues 
from projects governed by the Act must 
he sufficient to meet either of two mini- 
mum standards. These are: 

1. Power revenues by projects must 
be sufficient to return all costs which 
are assigned to be returned by com- 
mercial power, plus the stipulated rate 
of interest (3 percent) on that part 
of the project cost allocable to power. 

2. Power revenues must always be 
sufficient, by projects, to return, in 
perpetuity, 3 percent interest on pro- 
ject costs allocable to power, plus suf- 
ficient other revenue to pay off, in 50 
years, other charges which the Interior 
Secretary may decide shall properly 
be chargeable to power. (It was held 
unnecessary ever to amortize power 
costs so long as 3 percent interest 
thereon be returned by the power 
revenues. ) 

Before going further, it should be 
understood that Interior has not yet 
attempted to apply the second formula 
for power revenues. 

The opinions advanced a_ second 
new concept—that the 3 percent inter- 
est on reclamation project costs allo- 
cable to power should not go into the 
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Treasury general fund to cover the 
cost of the money which the United 
States borrows to finance the irrigation 
projects, but rather that it should be 
applied to the cost of the irrigation 
features of a project, some of which 
invariably must be repaid not by water 
users but out of power revenues. 
When the First Deficiency Bill sped 
through Congress shortly before Christ- 
mas, an attempt was made—unsuc- 


cessfully at the time—to outlaw these ° 


philosophies. 

However, the House Irrigation and 
Reclamation Committee now has be- 
fore it a bill (HR 5124) designed to 
outlaw the concepts that power invest- 
ment shall never be amortized but 
carried in perpetuity, and that interest 
thereon shall be used to amortize por- 
tions of the irrigation cost chargeable 
not to water users but to power users. 


Lower Rates in Balance 


Interior’s interest in both proposi- 
tions is obvious. If it need not amor- 
tize this power investment, or, if it 
can use interest thereon as amortiza- 
tion of irrigation costs chargeable to 
power, or if it can do both, it can 
charge for its energy rates substan- 
tially below those which otherwise 
would be required. If such concepts 
be applied to cost allocations for gov- 
ernment power projects all over the 
United States—and Interior now has 
marketing jurisdiction over all U. S.- 
generated power except that of the 
TVA—Interior would be able to com- 
pete with private power not only from 
the tax angle and the cost-of-money 
angle, but from the amortization angle 
as well. While these concepts have 
thus far been advanced only on re- 
clamation projects—and reclamation 
is confined to the 17 western-most 
states—these would, if successful there, 
be applied wherever Interior markets 
power. 

As is customary, HR 5124 was sent 


to the relevant department for a report, 
Interior recommended enactment — 
with amendments. The amendments 
show that Interior has: 


1. Given up hope of putting over 
its concept that power costs shall never 
be repaid. 

2. Supported the concept that inter- 
est payments on power costs shall be 
charged against irrigation costs which 
must be borne by power, not water, 
users. 

That this is true is shown by the 
language of an amendment proposed 
by Interior and of its report of the 
bill. The department suggests “amorti- 
zation . . . of the construction invest- 
ment properly allocable to commercial 
power, ...” and in explanation there- 
of, states that the amendment is also 
designed “to make it clear that rates 
for power may be fixed in the light 
of the application of the interest earned 
on the power investment toward the 
amortization of the irrigation costs 
which are payable from power rev- 
enues because they are beyond the 
ability of the water users to repay.” 
This explanation, signed by Harold 
Ickes, should be convincing. If it is 
not, consider the testimony of Michael 
Straus, Reclamation Commissioner. 
who told the committee that “we feel 
that we can join in support of the 
principles of the . . . bill; assuming 
that it is intended that the interest 
earned on the power investment maj 
be used as a part of the contribution 
required from power to hold down the 
irrigation costs that irrigators can't 
pay.” 


A Reduction of 17 Percent 
What does all this 


means that if it were applied to rates 
charged for Grand Coulee power— 
and it won’t be—the cost which power 
revenues would have to repay over 5) 
years would be $348,000,000 or 17 
percent less than the $419,000,000 
Grand Coulee power must repay. It 
means that Reclamation would like to 
apply the new formulas to all the pro- 
jects it has coming up. 

If, on the other hand, the concept 
whereunder the power costs never are 
amortized were to apply, power rev: 
enue would have to pay only $234, 
000,000 on the Grand Coulee project: 
(Grand Coulee is used solely as a0 
example. Its cost allocation, based on 
payment of power costs and interes! 
thereon, has been approved.) 


mean? It 
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Myers Defends Activities 
in Utility Company Sales 


Claims No Interest in Public-Private Power Fight but Favors New Authori- 
ties Buying Instead of Building Facilities—Promoter Makes Known Fees 
for Handling Sales of Utility Properties—Tax Avoidance Upheld 


Guy C. Myers described his function 
in the sale of electric utility properties 
into public ownership as “sound, con- 
structive, economical and right,” and 
added that he does not conceive public 
ownership but merely delivers such trans- 
actions, 

“I will not argue over public or private 
ownership,” Myers testified before a 


House Interstate and Foreign Commerce . 


subcommittee investigating the admin- 
istration of the Holding Company Act. 
“I merely say that if a property is to 
go to public ownership, let it go this 
way.” 

The statement followed repeated as- 
sertions by Myers that when the public 
decides to go into the power business in 
a given area, it should buy out existing 
private companies for a fair price and 
should not go into competition by build- 
ing duplicating facilities. Myers said he 
provided knowledge and capital which 
made it possible for public bodies to take 
over private power holdings with a min- 
mum of dislocation after they had de- 
tided to do so, and asserted that the 
lees he received for doing his activities 
are modest and merited. 

Following Myers to the stand was 
Theodore H. Maenner, Omaha real estate 
man, who became chairman of the board 
of Nebraska Power Co. when the prop- 
‘ty was bought by the Omaha Electric 
Committee, Inc., in December, 1944. 
Maenner declared that the sale was a 
ransaction which a majority of the resi- 
*nts of Omaha would endorse even 
though they never had a direct chance 


to vote upon it. Asked whether the O.E.C, 
considered the possibility of savings 
through elimination of federal income 
taxes, Maenner declared that such sav- 
ings were very definitely considered. He 
added, however, that the tax avoidance 
was only one of three possible savings 
which were considered to be available 
in purchase of the company. Also avail- 
able, he said, is a $1,000,000 annual 
saving in dividends on common stock 
and a $1,000,000 annual saving through 
refinancing of high-rate preferred stocks 
and bonds. 

“You can’t escape the tax saving,’ 
Maenner told the subcommittee. “It’s 
there. It’s legal. Why should we over- 
look it?” 

Myers said his fees were figured on 
a scale which calls for 2.5 percent of the 
first $4,000,000; 1.5 percent on the next 
$10,000,000; and 1 percent on all costs 
above $14,000,000. He said his fee for 
the Nebraska Power sale was $530,000. 
His total of fees for sales of 16 Nebraska 
private power properties, he said, was 
$1,328,000. Total fees for sales negotiated 
in Washington, he said, were $129,000. 
Projected sale of the Puget Sound Power 
& Light Co. would bring him a fee of 
about $1,000,000, he conceded, and he 
added that it would be collected only if 
the transaction were consummated. Pre- 
viously, he said, a total of $1,900,000 
was spent on a similar attempt from 
which nothing resulted. 

Myers denied flatly that sales he ar- 
ranged depend upon capitalization of the 
federal tax avoidance or that the price 
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paid for Nebraska Power was out of line. 
He said he never participated in a trans- 
action which was made possible only by 
the tax avoidance. He conceded that 
most such sales would be less attractive 
if the tax avoidance were removed but 
insisted that those in which he has had 
any part would still be possible without 
it. He conceded that the exemption from 
taxation of municipal revenue bonds 
customarily issued to finance such sales 
is an important factor. 

He said that, on a times-earnings basis, 
private companies have paid higher 
prices for properties than O.E.C. paid 
for Nebraska Power and added that they 
have paid such higher prices since the 
Nebraska transaction took place slightly 
more than a year ago. If Nebraska Power 
were to be bought today by a private 
company, he went on, the price would be 
above that the property commanded in 
December, 1944, because values have 
gone up. 


Agrees with Boren Figures 


In response to questioning by Rep. 
Lyle Boren, Oklahoma Democrat and 
author of the investigation, Myers con- 
ceded the accuracy of the figures which 
Boren cited when he rose in the House 
last summer to denounce the Nebraska 
sale as “Swindle, Inc.” He _ refused, 
however, to concede that Boren was on 
the right track in alleging that such 
sales are possible only through capital- 
ization of the tax avoidance. When Boren 
asked whether SEC would have allowed 
a sale at a price so in excess of original 
cost had the purchaser been subject to 
SEC jurisdiction, Myers replied that 


. original cost is a ratemaking figure and 


that it has no bearing on the valuation 
of a property for purchase purposes. 
Maenner said Myers was brought into 
the Nebraska Power negotiations after 
repeated attempts to close the sale had 
met with inexplicable rebuffs. Myers, he 
said, “appeared to have the key.” He 
added that Myers brought into the trans- 
action and directed the accumulation of 
capital which was necessary but hitherto 
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non-existent. He said the fees which 
Myers and banking syndicate received 
were fair and the price was good. 

In explaining the pre-Myers negotia- 
tions on the sale of Nebraska Power, 
Maenner said Howard L. Aller, president 
of American Power and Light Co., from 
which O.E.C. bought Nebraska’s common 
stock, had told him that he (Aller) 
was under orders by SEC to sell the 
property. Aller also told him, Maenner 
testified, that he (Aller) had given the 
company orders to do-all it could to 
obstruct a sale. If the sale had to be 
approved by the voters, Maenner said 
Aller told him, the sale would never 
take place. 

Maenner said the company had not 
reduced rates in its year under new 
ownership, but that it had piled up a 
surplus of more than $2,000,000 instead. 
He said he would not recommend any 
move to cut rates until it became apparent 
that all opposition to the transaction had 
been eliminated which might entail large 
legal fees to settle. 


Housing Program Will Not 
Hinder Utility Construction 


Despite the determination of the Civil- 
ian Production Administration that the 
government’s program for housing be suc- 
cessful, there is no indication as yet that 
the broad and rigorous controls over con- 
struction and materials which were in- 
stitufed during war will be reenacted. 

The program, drawn up by Housing 
Expediter Wilson Wyatt, envisages activ- 
ity in stimulation of housing construc- 
tion similar to that which the nation wit- 
nessed in stimulation of the shipbuilding. 
aviation, light metals, and similar indus- 
tries five and six years ago. Included 
would be subsidies, tax-amortization ben- 
efits, vast worker training programs, and 
all the rest. 

Whatever happens, CPA is fully con- 
scious that all housing is of little value 
without utilities. It is aware also that 
in some cases existing facilities for the 
supply of such services will be insufficient 
without capital reinforcement. Thus 
any activity it takes toward curtailing 
non-residential construction to speed 
housing will be taken with such con- 
siderations firmly in mind. 


Will Install 7,500-Kw. Unit 


As a part of its $500,000 program of 
expansion in the Prince Albert district of 
Saskatchewan, Canadian Utilities will 
install a new 7,500-kw. steam unit at its 
Prince Albert plant. Work is underway 
on a new steam boiler with a capacity of 
100,000 pounds an hour. 
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Washington Award 
Will Go to Dr. V. Bush 


Presentation Ceremonies Will Be 
Conducted Feb. 20, in Chicago by 
Western Society of Engineers 


The Washington Award in recognition 
of devoted, unselfish and preeminent serv- 
ice in the advancement of human progress 
will be conferred upon Dr. Vannevar 
Bush, administrator, electrical engineer, 





president of Carnegie Institution of Wash- 
ington, by the Western Society of Engi- 
neers on February 20, at Chicago, for his 
research activities which have contributed 
to the well-being of humanity by _pro- 
ducing devices and instrumentalities of 
war which have hastened the termination 
of hostilities. 

As dean of engineering and vice-pres- 
ident of Massachusetts Institute of Tech- 
nology, Dr. Bush rendered outstanding 
service; and when he became president 
of the Carnegie Institution in 1939, he 
brought to his new task the skill of a 
trained investigator and the experience 
and resources of a competent executive. 

While still retaining his position with 
the Carnegie Institution, in 1940 he was 
appointed by President Roosevelt as 
chairman of the National Defense Re- 
search Committee, a governmental agency 
established for the purpose of supple- 
menting the work of the Army and the 
Navy in developing devices and instru- 
mentalities of war. 

A year later, Dr. Bush was made direc- 
tor of the newly established office of 
Scientific Research and Development, 
charged with the duty of mobilizing the 
scientific effort of the country and ad- 
vising the President as to the status of 
scientific research and development in 
their relation to defense. 

Dr. Bush’s contributions to engineering 
science and to society have been pre- 
viously recognized, and numerous honor- 
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ary degrees from various universities and 
many honors and awards have been con. 
ferred upon him. 

The Washington Award is conferred 
each year by the Western Society of 
Engineers on the recommendation of a 
commission of award representing the 
American Society of Civil Engineers, 
American Institute of Mining and Metal. 
lurgical Engineers, American Society of 
Mechanical Engineers, American Institute 
of Electrical Engineers and the Western 
Society of Engineers. 


Farmers May Get REA 
Aid to Build Power Plants 


Congress had two new power bills 
laid before it last week, one of which 
would allow the Rural Electrification 
Administration to make loans to individ- 
ual farmers for the purchase of electric 
plants where farms are too far from 
existing distribution systems to make 
service feasible. 

The other would allow the adoption 
of an agreement between the Interior 
Department and Oklahoma’s Grand River 
Dam Authority regarding the incipient 
turnback by the former of the latter’s 
Pensacola Dam on the Grand River in 
Northeastern Oklahoma. The bill would 
allow, also, refinancing of the Authority's 
4 percent bonds and an additional issue 
of $1,300,000 of 2.5 percent bonds. It 
was explained that the property, taken 
over just before Pearl Harbor and later 
transferred to the Southwestern Power 
Administration, would have to be turned 
back under the Federal Power Act unless 
a special agreement is authorized. Cir- 
cumstances surrounding the transaction 
are so complex as to warrant the special 
agreement, Interior officials declared. The 
bill was introduced by Sen. Elmer 
Thomas, Oklahoma Democrat. 

The REA bill was introduced by Sen. 
William Langer, North Dakota Republi- 
can. It provides for loans for the “pur- 
chase or construct.on of individual wind 
or engine-driven generating plants . z= 
Congress has been asked by the Win- 
charger Corp., of Sioux City, lowa, to 
consider the use of its product—a wind- 
driven generator—in expanding rural 
electrification. 

a 


Milford, Del., to Close Plant 


Milford, Del., will close its municipal 
plant, keeping it in standby condition, 
and buy its power wholesale from Dela- 
ware Power & Light Co. The utility will 
build a transmission line to the switch- 
board of the municipal plant. The great 
demands on the municipal plant have 
made it impossible to maintain it 1n 4? 
efficient condition. 
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Utility Buyers Get Picture 
of Equipment Production 


Manufacturers’ Representatives Tell Subdivision of National Association 
of Purchasing Agents, Meeting in Chicago, Likely Delivery Dates for 
Equipment Used by Operating Companies—Supplies Are Low 


A clear, if not altogether encouraging, 
picture of the production situation pre- 
vailing in pole line materials, electrical 
apparatus, and coal was given last week 
to utility purchasing agents by speakers 
at the fifteenth annual midwinter con- 
ference of the Public Utility Buyer’s 
Group of the National Association of 
Purchasing Agents, meeting in Chicago. 

Present demand for pole line materials, 
according to a report by Tom Shaffer, 
Joslyn Manufacturing & Supply Co., is 
double that for the peak year of 1941 
when the industry produced at capacity 
rates. This fact, he felt, gave little hope 
that present demand can be met. 


Pole Line Materials Situation 


The situation prevailing in various 
classes of pole line materials as reported 
by Shaffer follows: 

Poles—Present order backlog is such 
that any new orders will be shipped in 
1947. Production in 1946 by the western 
red cedar pole industry will equal 1941 
but WRC production will be supple- 
mented by lodge-pole pine, western larch, 
and fir. In the southern yellow pine in- 
dustry, production of white poles will 
equal 1941 but the shortage of creosote 
because of the steel strike may force ac- 
ceptance of substitute treatments. 

Crossarms—Prevailing backlog of 
orders for fir crossarms on the West 
Coast will take the entire 1946 produc- 
tion, January 1 backlog of orders repre- 
sented a full year’s production. 

Pole Line Hardware—A four-month 
order backlog prevailed January 1. The 
steel strike is expected to erase two 
month’s additional production from 1946 
with the result that any orders received 
after January 1, this year, will not be 
shipped until the last half of 1946. 

Insulators—Porcelain insulator indus- 
tty faced a 48 to 52-week order backlog 
m January 1. Deliveries are being sched- 
wed in 1947 on new orders. 

The bird’s eye view of the production 
‘ituation on specific lines of electrical 
apparatus of one company, presented to 
the utility buyers by J. H. Jewell, West- 
mghouse Electric Corp., while disap- 
it in some respects was not without 
“heer. Mr. Jewell’s remarks, in summary, 

reflect these conditions: 


Transformers—Demand for small rural 
types during the past six months was 
“almost insatiable.” Westinghouse was 
reported as rationing production of sizes 
5 kva. and under probably until the third 
quarter of this year. Rationing is not 
necessary on larger distribution sizes and 
present long deliveries being quoted may 
improve. Manufacture of power trans- 
formers is limited by a shortage of engi- 
neers as well as various materials. Long 
shipments may prevail for 12 to 18 
months. 

Meters—The watthour meter situation, 
as reported by Jewell, parallels that of 
distribution transformers. Continuation 
of a program of rationing meter produc- 
tion seems necessary for some months to 
come, he said. 

Advice to those planning or building 
power plants or substations during 1946 
given by Mr. Jewell was to change the 
sequence of ordering certain equipment 
due to unusual delivery situations. For 
example, power transformers may take 
longer than rotating equipment. Switch- 
ing equipment should be ordered much 
sooner than normally because deliveries 
for major extension will probably run 
around 30 to 50 weeks for some time to 
come. Deliveries on outdoor substation 
equipment may be as long as from six 
to ten months. 


Lightning Arresters Plentiful 


On the cheerful side of the ledger Mr. 
Jewell pointed out that lightning arres- 
ters can be obtained on very good de- 
liveries. Capacitors, and some types of 
low-voltage distribution switching equip- 
ment are available on deliveries which 
are a little longer than normal. On large 
rotating equipment, deliveries are longer 
than normal, because of both engineering 
and material bottle-necks. 

Average coal stocks nationally at this 
time are somewhere between 20 and 25 
days with a good many steel plants hav- 
ing considerably less, according to a 
report by Marshall Pease, Jr., Detroit 
Edison Co., who foresaw the lifting of 
Government controls on coal entirely by 
spring. Pease found it difficult to foresee 
mine union plans in 1946. He pointed 
out, however, that coal prices are very 
high, in comparison with competing fuels, 
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and miners already have received two 
advances totalling at least 30 percent. 
He felt that strike possibilities next April 
hinge entirely on whether Mr. Lewis will 
be reasonable or unreasonable in his 
demands. With some reservations, Mr. 
Pease predicted that, if general conditions 
return to normal, the industry may expect 
to pay existing prices for coal require- 
ments throughout the year and that there 
may be some reduction in the price of 
coals of secondary quality. 

Improvements and developments in 
electrical equipment in prospect during 
the coming months were discussed by 
R. C. Sogge, General Electric Co. Among 
developments mentioned were a full fam- 
ily of indicating thermal demand meters 
for use on small power and commercial 
installations and extension of improved 
sealing methods to larger transformer 
ratings in higher voltage classes. 

Discussing post-war utility automotive 
equipment, J. R. North, Commonwealth 
& Southern Corp. indicated that present 
day equipment can be considerably 
lighter and less costly than the larger 
and heavier units formerly thought neces- 
sary. These changes will bring appre- 
ciable economic savings, both in initial 
equipment cost and in operating and 
maintenance charges, as well as lower 
depreciation. 


Hampton, Ark., Vote Ends 
Ouachita Co-op Franchise 


By a vote of 173 to 17, residents of 
Hampton, Ark., have voted to revoke the 
franchise of the Ouachita Rural Electric 
Cooperative in Hampton, and to operate 
a municipal electric system. Under terms 
of a lease agreement made four years 
ago, the city reserved the right to revoke 
the co-op franchise provided the citizens 
were dissatisfied with the service. 

The Hampton distribution system also 
serves the nearby communities of Banks 
and Harrell, and it is expected that the 
city of Hampton will operate these along 
with the Hampton system when arrange- 
ments are made-for power supply. The 
Hampton power plant burned several 
years ago, and it is reported that a new 
plant is contemplated. 


San Diego Utility Ups Pay 


A 15 percent wage increase, retro- 
active to the middle of August, 1945, 
has been awaided to the employees of 
the San Diego Gas & Electric Co. The 
increase, announced recently, will affect 
both union and office workers. Accord- 
ing to the utility’s officials, the increase 
will amount to approximately $450,000 
annually. 
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Thompson Asks Relief 
from Dual Regulation 


Recommends Specific Amendments 
to Holding Company Act in Testi- 
fying before [fouse Subcommittee 


Earle S. Thompson, president of the 
‘American Water Works & Electric Co., 
last week laid before the House Inter- 
state and Foreign Commerce subcom- 
mittee a new facet of the industry’s 
opposition to the Holding Company Act 
when he asserted that relief is needed 
from dual and multiple regulation. 

“The federal regulation is so broad 
in scope,” Thompson told the subcom- 
mittee, “that in actual practice the same 
transactions now are subject, in most 
cases, to dual regulation by the states 
and the federal government and, in some 
cases at least, they are even subject to 
regulation by more than one federal 
agency.” 

He pointed out that mere recital of 
appearances before four or five com- 
missions to obtain authorization for a 
single transaction does not give a true 
picture of the burden thus presented, 
“for the various commissions function 
under different laws and have different 
forms, requirements and procedures.” 

First of the specific amendments 
Thompson proposed would modify Sec- 
tion 21 of the Holding Company Act to 
give the Securities and Exchange Com- 
mission exclusive jurisdiction over trans- 
actions subject to the act. Such an 
amendment would free companies which 
must clear with SEC from having also 


to clear with FPC and ICC. 


State Regulation Sufficient 


Second amendment proposed _ by 
Thompson was a modification of Section 
2 (a) (7) of the Holding Company Act 
providing that SEC declare, on applica- 
tion, that a company is not a holding 
company if SEC finds that applicant’s 
utility assets and all its subsidiaries 
constitute an integrated utility system 
or part of a system and that operating 
revenues of the applicant from its public 
utility operations constitute at least 50 
percent of all operating revenues of 
applicant and its subsidiaries. Thomp- 
son pointed out that some companies 
which are really operating companies 
are still classed as holding companies 
because state laws require that portions 
of their business be done by subsidiary 
companies. Such companies, he said, 
are subject to sweeping state regulation 
and “their treatment as holding com- 
panies under the act serves no useful 
purpose and merely increases the bur- 
dens of dual regulation.” 


Thompson’s third amendment was a 
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suggestion that Section 2 of the Holding 
Company Act be modified “so as to 
relieve electric and gas utility companies 
from federal regulation with respect to 
various transactions when such trans- 
actions are subject to regulation by a 
state. The Federal Power Act and the 
Federal Natural Gas Act would be sim- 
ilarly amended.” 

Thompson’s fourth amendment sug- 
gested that Section 2 of the act be so 
modified as to exempt from certain SEC 
requirements subsidiaries of holding com- 
panies when such subsidiaries are not 
themselves holding companies, public 
utilities or mutual service companies. 
Under the act, he said, water works, 
which are almost always local and intra- 
state businesses and so regulated, often 
become subject to overlapping SEC 
regulation simply because they are sub- 
sidiaries of holding companies. 


Secretary of Interior 
Harold Ickes Resigns 


President Truman accepted this week 
the resignation of Harold L. Ickes who 
had served as Secretary of the Interior 
since March 4, 1933. 

The last member, with the exception 
of Henry Wallace, of any cabinet of the 
late President Roosevelt, Ickes was the 
spearhead of the broad and highly effec- 
tive public power campaign instituted 13 
years ago by the New Deal. 

No successor to Ickes was announced 
immediately. However, the name of D. 
Worth Clark, former Senator from Idaho, 
continued to be mentioned by observers 
close to the Interior Department. 

Ickes’ resignation was received by the 
White House, Tuesday. Wednesday Mr. 
Truman sent a letter of acceptance. The 
resignation became effective on Friday. 
Oscar L. Chapman, an assistant secre- 
tary, became acting secretary. 

Ickes’ resignation had been expected 
since the death last April 12, of the man 
who elevated him to cabinet rank. As 
other New Deal stalwarts drifted into 
discard, Ickes remained in office; and 
rumors of his imminent departure there- 
from continued as commonplaces in 
Washington. 

Last week the resignation pot boiled 
furiously again after Mr. Truman issued 
a statement on his nomination of Edwin 
Pauley for Under Secretary of the Navy. 
The President declared that Ickes might 
be mistaken in his assertion that Pauley 
had urged the dropping of a government 
suit to quiet title to tideland oil deposits 
in California. The nature of the Presi- 
dent’s statement was such as to constitute 
a distinct rebuke to Mr. Ickes, most 
Washington observers agreed. 
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Duquesne Light Union 
Off Job for 19 Hours 


Supervisory Employees and Inter- 
connections Hold 170,000-Kw. Load 
—Mediation Board Ready to Meet 


Members of the independent union em- 
ployed by Duquesne Light Co. returned 
to work about midnight Tuesday after a 
19-hour walkout which gave Pittsburgh 
the dubious distinction of being the first 
major city in the country to suffer from 
an electric utility strike. 

When the union men walked out after 
the company had responded to their de- 
mand of a 20 percent increase in wages 
with an offer of 744 percent, Duquesne 
officials acted promptly to retain as much 
of the load as possible. 

Supervisory employees were rushed to 
the Colfax and James H. Reed plants, 
two of the four major plants of the com- 
pany, and succeeded in keeping capacity 
to 90,000 kw. Interconnections with West 
Penn Power Co., Pennsylvania Power 
Co., and the Ohio Power Co. added an- 
other 80,000 kw., making a total of 170,- 
000 kw. Duquesne has a rated capacity 
of 642,700 kw. for its system. 


Residences Get Lighting 


With much of the industrial load un- 
needed because of strikes and with power 
denied to other industrial and commer- 
cial users, there was little difficulty in 
holding the residential load. Occasionally, 
an area would be dumped for a short 
time. Trolley lines were closed down, 
virtually paralyzing transportation in 
Pittsburgh and nearby communities. 
Thirty coal mines were also forced to 
close. 

The union has 1,800 members among 
Duquesne employees and has _ several 
other branches among other companies 
in the Pittsburgh area. A company 
spokesman couldn’t say exactly how 
many men were out, and in response to 4 
question as to the number of supervisory 
employees who were put to work, said, 
“We didn’t stop to count them. We just 
sent them to their posts.” 


Mediation Board to Meet 


A three-man mediation board will be- 
gin hearings Monday to settle various 
points of the dispute. The board will 
consist of Mayor David L. Lawrence of 
Pittsburgh, Charles F. Kutz, a concilia- 
tor of the Department of Labor, and 
William H. Chestnut, State Secretary of 
Labor and Industry. 

One effect of the strike was the ca 
cellation by the West Penn Power Co. 
of the formal dedication of its new No. 
7 unit at its Springdale plant, scheduled 
for February 13. 














REA Seeks Another 
$100,000,000 for Loans 


Truman and Budget Director Smith 
Favor Extra Funds to Make Possi- 
ble Added Construction by Co-op 


Congress has been asked to authorize 
additional borrowing power up to $100,- 
000,000 for the Rural Electrification Ad- 
ministration to enable REA to meet “an 
unprecedented demand for electric serv- 
ice from farm people (which) has 
flooded established rural electrification 
borrowers with applications for service.” 

The request, endorsed by President 
Truman and Budget Director Harold D. 
Smith, would increase to $300,000,000 
the new loan funds available to REA in 
the fiscal year ending next June 30. In 
addition to the new loan funds, it had 
available another $100,000,000 in allo- 
cated but unadvanced funds which could 
not be spent during the war. 

The supplementary request was sent to 
Congress after weeks of inaction on the 
Poage bill whereunder REA _ sought 
$550,000,000 in loan fund authorizations 
for a three-year post-war line building 
program. The bill has been stalled in a 
subcommittee of the House Interstate 
and Foreign Commerce Committee since 
early fall, although it was expected that 
the subcommittee which held hearings on 
it would report favorably to the full com- 
mittee this week. 

Budget Director Smith asserted in his 
justification that: 

“In addition, farmers in wholly un- 
served areas are organizing new electric 
cooperatives in large numbers. 

“To meet the greatly accelerated de- 





mands, $142,000,000 had been allocated 
to 659 borrowers in 44 states and Alaska 
as of December 31, 1945, leaving only 
$58,000,000 (of the $200,000,000 in new 
loan authorizations for fiscal 1946) for 
allocation during the balance of this 
fiscal year to cover applications on hand 
er in process of preparation amounting to 
more than $200,000,000. 

“Unless additional loan funds are au- 
thorized for this fiscal year. . . 

“1. Construction now in progress will 
be slowed down and in many instances 
actually halted before June 30, 1946. 

“2. New cooperatives cannot proceed 
with detailed construction plans because 
allocations must first be made. 

“3. The organization and_ establish- 
ment of new cooperatives are made dif- 
ficult because allocations must be made 
in many states before certificates of con- 
venience and necessity are issued, all of 
which must precede detailed construction 
planning. 

“4. No further allocations can be made 
in 21 states inasmuch as their appor- 
tionments of present loan authorizations 
have been exhausted or already com- 
mitted for allocation. 

“5. No allocations can be made _ in 
connection with many applications now 
on hand from the 297 cooperatives which 
have received no allocations this fiscal 
year. 

“6. The rural electrification program 
cannot go forward in the most orderly 
and efficient manner, and an unneces- 
sary delay in the extension of the bene- 
fits of electric service to rural areas 
would result.” 

Whether the present wave of strikes 
will act to delay the appropriation is 
uncertain. 


Clamp and Connector 
Difficulties Discussed 


P.E.A. Committee Told Capacity 
of Transmission Line is Limited by 
Carrying Capacity at Joints 


Difficulties with clamps and connectors 
received spirited discussion at the Phil- 
adelphia meeting of the Pennsylvania 
Electric Association’s transmission and 
distribution committee on February 7-8. 

It was asserted that several anomalous 
experiences need better explanations than 
those so far offered. For example, there 
was the statement that with two clamps, 
one is more likely to burn off than if 
there is only one; another experience was 
the burning of a 3-bolt clamp in the 
middle of a wire reinforcement held at 
the ends by split-bolt clamps. 

L. M. Olmsted, Duquesne Light Co., 
said very flatly that transmission line 
capacity is limited by the permanence 
of carrying capacity at the joints. There 
seemed to be most confidence in com- 
pression type splices. 

One utility surveyed a 3.4-sq. mi. area 
with a prospective load of 8,000 kva. 
per sq. mi. to ascertain the most eco- 
nomical pattern of distribution supply. 
An unsectionalized primary network with 
2,000-kva. units showed a relative cost of 
73 percent (sectionalized, 84); with 1,- 
500-kva, units, 84 and 99 percent, re- 
spectively; a multi-unit substation, 87 
percent; and single substations as fol- 
lows: large (27,000 kva.), 100 percent; 
medium, 106 percent, and small (22,000 
kva.), 103 percent. Other member com- 
panies will continue this series of dis- 
tribution analysis reports which will be 


OFFICERS AND DIRECTORS OF ELECTRICAL LEAGUE OF CLEVELAND—Jack North, Cleveland Electric Illuminating Co., pictured with 
other officers and directors following his election as League president for his 24th successive term. Left to right, front row. A. C. Berg, 
H, Hutchinson, treasurer; L. T. Blaisdell, vice-president; Mr. North: W. L. Howlett. vice-president; S. E. Strunk, secretary: H. L. Martien. 
Rear row, G. E. Fruehauf, J. J. Bohning, F. R. Maguire, J. A. Foukal, A. F. Head, W. T. Clark, H. G. Frank, W. E. Henges, F. G. Hickling. 
F. J. Hopperton, C. B. Gray. 
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discussed at later association meetings. 

Reconversion among utilities is _pri- 
marily a matter of rebuilding manpower 
and reinstating the capacity margins that 
make operation comfortable, said R. G. 
Rincliffe, vice-president of Philadelphia 
Electric Co., at a luncheon talk. The 
more than 8 percent of men over 65 
necessitates an immediate training pro- 
gram for replacements and for force 
expansion. The engineers, he said, can 
help with the screening of selectees for 
the training programs. L. R. Gaty, of 
the same company, mentioned the im- 
portance of plans for emergency restora- 
tion, partly because of the rising pressure 
to render lines stormproof. 

Support for the significantly successful 
program of J. W. Anderson’s group in 
negotiating limiting values of compressor- 
motor starting currents was besought by 
Gaty. Anderson pointed out that an un- 
solved aspect was the uncertainty as to 
service for single-phase and polyphase 
motors and which of the two the manu- 
facturer would supply; he added that the 
pre-war national committee on motor- 
starting currents is again active. 

Progress in simplification of line hard- 
ware was reported by H. R. Wilbur, but 
he was fearful that the revived agitation 
for the extended-back secondary rack 
would raise to double the ten or eleven 
models now achievable. R. G. Wheaton, 
of Line Material, said his company still 
has to carry over 250 patterns. 

A considerably lower percentage of 
faulty operations (3 out of 1,630 opera- 
tions of 125 units) was reported for 
oil-filled reclosing devices than for those 
other than oil-filled (28 out of 330 opera- 


tions of 632 devices). 
Series Lighting Favored 


A company with 108,000 street lights, 
90 percent of which are series, is seriously 
thinking of changing to multiple in resi- 
dential areas. A manufacturer was an- 
nounced as contemplating an inexpensive 
individual photocell control to avoid the 
need for pilot circuits. A show of hands 
reflected preference for retention of series 
lighting in most situations. 

Comprehensive report on kilovar sup- 
ply was promised by M. M. Devorris. 
Recent survey among nine companies 
showed capacitor kilovars on distribution 
ranging from 144, 2%, 3 and 5 percent 
to as high as 27 percent of the system’s 
maximum reactive requirements. 

Manufacturer’s contribution to the ses- 
sions comprised a description of the Cop- 
perweld fabrication process by F. E. 
Leib of Copperweld Steel, a discussion of 
impulse strength design of high voltage 
transformers by L. C. Aicher, and of 
preferred ratings of distribution trans- 
formers by J. B. Hodtum, both of Allis- 
Chalmers Manufacturing Co. 
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Eastern Oregon Light Sale 
Gets Approval of Directors 


Directors of the Eastern Oregon Light 
& Power Co. recently approved an offer 
from the California Pacific Utilities Co. 
to purchase their company’s properties 
for a reported $2,300,000. 

To close the sale, approval must now 
be obtained from the stockholders of 
Eastern Oregon, and from the Public 
Utilities Commission of Oregon and the 
California Railroad Commission. The 
approval of the stockholders must be 
secured before the sale can be completed. 

Focal point of the deal seems to be 
La Grande, Ore., where both companies 
are at present operating electrical facili- 
ties. Besides La Grande, California-Pa- 
cific will add the towns of Baker, Elgin, 
Cove, Haines and Union to their distri- 
bution system as a result of the transac- 
tion. They are already serving in Burns 
and John Day, as well as having other 
utility properties in Idaho, Wyoming, 
Nevada and California. 

At the directors’ meeting, J. A. Ward, 
president of California-Pacific, assured 
LeRoy A. Grettum, retiring president of 
the Oregon firm, that all employees, in- 
cluding those still in the armed services, 
would be invited to join the California- 
Pacific organization at present wages and 


salaries, with seniority retained, and ex- 


pressed the hope that all Eastern Ore. 
gon Light & Power personnel would re. 
main with the new management if the 
sale is approved. 


Canadian Output Statistics 


The Dominion Bureau of Statistics has 
released the following output statistics 
of Canadian central electric stations in 
thousands of kilowatt hours: 


Period 1945 1944 
Eleven months 36,811,898 37,109,631 
Primary 30,580,452 33,674,798 
Secondary 6,231,446 3,484,833 
Exports to U. S. 2,418,509 2,371,187 
November 3,018,399 3,252,394 
Primary 2,545,482 2,904,454 
Secondary 472,917 347,940 
Exports to U. 8S. 218,587 187,257 
October 8,309,021 3,482,045 
Primary 2,762,459 3,107,635 
Secondary 546,562 874,410 
Exports to U. S. 224,801 219,303 
« 


Municipal Extends System 


Frankfort, N. Y., which operates a mu- 
nicipal system, has been authorized by 
the Public Service Commission to extend 
its services to parts of the towns of 
Frankfort and Schuyler, in accordance 
with franchises granted recently by the 
two town boards. 





MEETINGS 


Previously Listed 


Edison Electric Institute—Transmission and distri- 
bution committee, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, February 18-19; electrical equip- 
ment committee, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, February 20-21; general sales con- 
ference, Edgewater Beach Hotel, emerge. Hl., 
April 2-4. Col. H. S. Bennion managin irector, 
420 Lexington Ave., New York 17, N. Y. 


American Society for Testing Materials — Spring 
meeting, Pittsburgh, Pa., February 25-March 1. R. 
E. Hess, assistant secretary, 260 S. Broad St., 
Philadelphia 2, Pa. 


National Rural Electric Cooperative Association— 
Annual meeting, Buffalo, N. Y., March 4-6. Avery 
C. Moore, secretary-treasurer, 416 5th St., N. W. 
Washington I, D. C. 


Oklahoma Utilities Association—Annual convention, 
Biltmore Hotel, Oklahoma City, Okla., March 
11-12, Kate A. Niblack, secretary, 625-626 Bilt- 
more Hotel, Oklahoma City 2, Okla. 


North Central Electrical Industries—Convention and 
trade exposition, Radisson Hotel, Minneapolis, 
Minn., March I1-13. W. A. Ritt, secretary-man- 
ager, 234 Foshay Tower, Minneapolis, Minn. 


Southeastern Electric Exchange—Engineering and 
Operation Section, Tutwiler Hotel, Birmingham, 
Ala., March 14-15; annual conference, Edgewater 
Gulf Hotel, Edgewater Park, Miss., April 24-26. 
J. W. Talley, executive secretary, 303 Haas-Howell 
Bldg., Atlanta |, Ga. 


American Society of Mechanical Engineers—Spring 
meeting, Hotel Patten and Reid House, Chat- 
tanooga, Tenn., April 1-3. Ernest Hartford, exe- 
cutive assistant secretary, 27 W. 39th St., New 
York 18, N. Y. 


Midwest Power Conference—Annual meeting, Pal- 
mer House, Chicago, Ill., April 3-5. S. E. Win- 
ston, director, Ilinois Institute of Technology, 
Chicago 16, Ill, 


National Electrical Manufacturers Association — 
Spring meeting, Palmer House, Chicago, Ill., 
week of April 8. W. J. Donald, managing direc- 
tor, 155 E. 44th St., New York 17, N. Y. 


Missouri Valley Electric Association—Engineering 
conference, Hotel Continental, Kansas City, Mo., 
April 10-12. 1. D. Pettegrew, director, 1004 
Baltimore St., Kansas City 6, Mo. 


Electrochemical Society — Spring meeting, Tutwiler 
Hotel, Birmingham, Ala., April 10-13. Colin G. 
Fink, secretary, Columbia University, 3000 Broad- 
way, New York 27, N. Y. 


National Electrical Wholesalers Association—Annual 
convention, Stevens Hotel, Chicago, Ill., April 
21-25, C. G. Pyle, managing director, 500 Fifth 
Ave., New York, N. Y. 


Society of the Plastics Industry—National plastics 
exposition, Grand Central Palace, New York, 
N. Y., April 22-27. John Wetherby, secretary, 2% 
Madison Ave., New York 17, N. Y. 


American Institute of Electrical Engineers—North- 
eastern district, Buffalo, N. Y., April 24-25. H. H. 
Henline, secretary, 33 W. 39th St., New York !8, 
mot. 


International | Exposition — Stevens Hotel, 
Chicago, Ill., April 25-30. A. B. Coffman, man 
ager, ||| W. Jackson Blvd., Chicago 54, Ill. 


National Association of Corrosion Engineers—An- 
nual convention, President Hotel, Kansas City, 
Mo., May 7-9. Elton Sterrett, executive secretary, 
318 Southern Standard Bldg., Houston, Texas. 


Great Lakes Power Club—Spring meeting, Palmer 
House, Chicago, Ill., May 24, Almer Skretting, 
secretary-treasurer, Wisconsin Electric Power Co., 
Milwaukee 1, Wis. 


Pennsylvania Electric Association—Engineering Sec: 
tion, all committees, Penn Harris Hotel, Heat 
burg, Pa., May 28-29. E. B. Shew, chairman, Phil- 
oteehie Electric Co., Philadelphia 5, Pa. 
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Minnesota Co-ops Dispute 
Anti-Poage Bill Testimony 


A denial that C. H. Gelder, manager 
of the Dakota County Electric Coop- 
erative, Farmington, Minn.; Lee M. Nel- 
son, manager of Municipal Utilities, 
Rochester, Minn.; and other co-op man- 
agers from the state who testified against 
the Poage Bill at hearings last October 
before a House Interstate Commerce sub- 
committee, represented any opinion other 
than their own, has been made by the 
Minnesota Electric Cooperative. 

The Cooperative, a state association 
of REA Cooperatives, moved by the testi- 
mony at the Washington hearings (ELEc- 
rricAL WorLD, October 27, 1945, Page 
95) and the publicity which followed, 
passed the following resolution: 

“Be it resolved by the Minnesota Elec- 
tric Cooperative that it is the consensus 
of the sentiments of the members of this 
state association that any publicity, im- 
pression or claim that Mr. Nelson or the 
two or three REA managers appearing 
at said hearing represented or were in 
any way authorized to speak for the other 
projects in the state is definitely un- 
founded and a misrepresentation of the 
facts, and that the true attitude of most 
of the projects in the state is clearly 
shown by the unanimous resolution 
adopted by this meeting endorsing the 
Poage Bill and recommending its pas- 


” 
sage, 


Kentucky Utilities Names 
Paducah Sale Appraiser 


Kentucky Utilities Co. has appointed 
Jay Samuel Hart, Chicago, as its ap- 
praiser to aid in fixing the value of the 
company’s property in Paducah. 

The appointment was made after the 
Court of Appeals upheld a mandatory 
injunction in McCracken Circuit Court, 
directing that the appraiser be appointed 
under terms of a franchise granted by 
the City of Paducah. The city is proceed- 
ing under the franchise to purchase the 
electric and gas properties of the utility 
in Paducah. 

In announcing appointment of the ap- 
Praiser, Kentucky Utilities pointed out 
that the action is solely in compliance 
with the court order and in no way waives 
its contention that the order forcing the 
appointment is erroneous. 

The utility claims it is not bound by 
the 1940 franchise under which the city 
is seeking to buy the system, contending 
that the franchise was voided by the 1942 
Tennessee Valley Authority Enabling 
Act. 

Paducah has named L. R. Howson, 
Chicago, as its appraiser. 
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Output Curve Moves Slightly Upward 


The electric output curve moved 
slightly upward during the week ended 
February 9, 1946, according to figures 
released by the Edison Electric Institute. 
The amount of electrical energy dis- 
tributed by the light and power industry 
totaled 3,983,493,000 kw.-hr., compared 
with 3,982,775,000 kw.-hr. revised during 
the preceding week. During the week 
ended February 10, 1945, the amount of 
electrical energy distributed amounted 
to 4,505,269,000 kw.-hr., this year’s 
figure representing a decrease of 11.6 
percent. 

In all regions of the country but one, 
output was below that of the correspond- 
ing week in 1945. The one exception 
was again the Rocky Mountain group, 
which showed an increase of 3.0 percent. 
The largest decrease was reported by the 
central industrial states, which showed a 
drop of 19.4 percent. The Southern 
states reported a loss of 13.9 percent. 
In the entire United States the decrease 
amounted to 11.6 percent. 


Revised figures for the week ended 
February 2 put the decrease for the 
country at 12.2 percent, as compared 
with last year. 


Weekly Output, Millions Kw.-Hr. 
1946 1945 1944 


Feb. 9% 3,983 Feb. 10 4,505 Feb. 12 4,533 
Feb. 2 3,983 Feb. 3 4,539 Feb. 5 4,524 
Jan. 26 4,034 Jan. 27 4,577 Jan. 29 4,524 
Jan. 19 4,145 Jan. 20 4,588 Jan. 22 4,532 
Jan. 12 4,163 Jan. 13 4,614 Jan. 15 4,539 
Jan. 5 3,865 Jan. 6 4,427 Jan. 8 4,568 
1945 1944 1943 
Dec. 29 3,759 Dec. 30 4,226 Jan. 1 4,337+ 
Dec. 22 4,239 Dec. 23 4,617 Dec. 25 4,295 
Dec. 15 4,154 Dec. 16 4,563 Dec. 18 4,613 
Dec. 8 4,097 Dec. 9 4,538 Dec. I! 4,567 
Dec. | 4,043 Dec. 2 4,524 Dec. 4 4,560 
Nov, 24 3,84! Nov. 25 4,369 Nov. 27 4,403 


+1944 





Percent Change from Previous Year 
Week Ending 














Feb. 9 Feb. 2 Jan. 26 

New England — 2.1 — 48 — 50 
Mid Atlantic ; — 38 — 5.0 — 5.3 
Central Industrial — 19.4 — 19.6 — 18.8 
West Central — 33 — 23 — 38 
Southern States . — 13.9 — 13.2 — 11.2 
Rocky Mountain .. + 3.0 + 1.7 + 3.3 
Pacific Coast .... — 10.0 — 13.2 — 14.4 
Total United States — 11.6 — 12.2 — 119 




















SEC DECISIONS—HEARINGS 





The Securities and Exchange Commis- 
sion recently issued a series of orders 
affecting electric utility companies. 


Crescent Pusiic Service Co.’s amended 
plan of liquidation, covering certain of its 
affiliates and subsidiaries, has been ap- 
proved. The commission ruled on January 
22 that Crescent should be allowed fifteen 
days in which to file an amendment to its 
original plan, making changes necessary to 
effectuate the provisions of Section 11 (b) 
of the Public Utility Holding Company Act 
of 1935. Under the amended plan the ex- 
change offer to holders of the 6 percent 
income bonds of Crescent is modified to 
provide that thirty shares of the common 
stock of the Central Ohio Light & Power 
Co. plus $80 in cash are to be offered for 
each $1,000 of bonds, instead of thirty 
shares and $180 in cash as originally pro- 
posed. The amended plan further provides 
that at the time the holders of the income 
bonds are notified of the availability of the 
exchange offer, they shall also be notified 
of the decision of the officers, directors and 
affiliates of Crescent, as to whether they will 
respectively accept or reject the exchange 
offer with respect to their direct and indi- 
rect holdings of income bonds. Crescent also 
reserves the right, a@ any time prior to the 
date upon which the exchange offer is made 
to the holders of income bonds, to amend 
the plan to the extent necessary to eliminate 
the provisions of the exchange offer and 
to take such steps as may be appropriate to 
redeem the income bonds, pursuant to the 
provisions of the indenture under which 
they were issued. The commission also or- 
dered the company to dispose of all of its 
interest in Colorado Central Power Co. of 
Denver, and Empire Southern Service Co., 
Big Spring, Tex. (Release No. 6396). 


‘CConsuMERS Power Co.’s legal fees and 
those incurred by the successful bidders for 
$113,825,000 principal amount of that com- 
pany’s first mortgage bonds recently offered 
for sale have been freed of SEC jurisdic- 
tion. The action released $40,000 in fees 
and expenses payable by Consumers to its 
counsel, and $20,000 payable to attorneys for 
the underwriters. (Release No. 6397). 


lowA Power & Licut Co.’s proposal to 
amend its articles of incorporation and to 
refinance its outstanding 38,700 shares of 
$100 par value 6 percent preferred stock 
and 11,300 shares of $100 par value 7 per- 
cent cumulative preferred stock has been 
approved. The refinancing is to be ac- 
complished by an offer to holders of old 
preferred to exchange their shares on a 
share-for-share basis for new cumulative pre- 
ferred stock, or by the sale of such number 
of shares of new preferred as would equal 
the difference between 50,000 and the ag- 
gregate number of shares of old preferred 
deposited for exchange and the use of the 
proceeds of the sale of new preferred, plus 
treasury cash, to redeem on April 1 all the 
outstanding shares of old preferred not de- 
posited for exchange. Iowa plans to make 
the exchange offer during the last half of 
this month, the period to run for approxi- 
mately nine days. The company proposes 


to invite competitive bids for services in 
effecting the exchanges and for the purchase 
of such of the 50,000 shares of new pre- 
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ferred as are not required for the exchange. 
The proposed charter amendments deal, 
among other things, with authorization for 
the issuance of 100,000 share of $100 par 
value cumulative preferred stock, of which 
50,000 will be issued in connection with the 
exchange offer. (Release No. 6398). 


Oxn1o Power Co.’s amended application, 
proposing that it acquire for $750,000 cash, 
7,500 shares of the $100 par value capital 
stock of Central Ohio Coal Co., a new 
corporation to be organized under the laws 
of the State of Ohio, has been approved. 
Central Ohio Coal Co. would be authorized 
to issue 25,000 shares of capital stock, and 
would be a wholly owned subsidiary of 
Ohio Power formed for the purpose of oper- 
ating a strip coal mine on land owned by 
Ohio Power, and of buying and selling coal 
in the interests of Ohio Power only. (Re- 
lease No. 6395). 


Texas Pusiic Utivities Corp. has been 
authorized to sell its water plant and dis- 
tribution system to the city of Llano, Tex., 
for $85,000 cash, subject to minor adjust- 
ments with respect to accounts receivable, 
additions and betterments. (Release No. 
6394). 


Unitep Corp. has been authorized to soli- 
cit proxies from stockholders in support of its 
plan (1) to reduce its authorized common 
stock to 18,261,551 shares from 24,000,000; 
(2) to reduce the $3 preference stock to an 
authorized 1.214.700 shares from 5,000,000 
shares and (3) to give the preference and 
common stocks par values of $5 and $1 a 
share, respectively, from no par at present. 
The cavital changes were approved bv the 
SEC and now are subject to approval by a 
majoritv of each class of stock. (Release 


No. 6399). 


$31,000,000 Sales Indicated 


Pacific Power & Light Co. found in a 
recent electric appliance survey that 
prospects point toward selling about 
$31,000,000 worth of electrical apparatus 
within the next five years to homes and 
farms served by the company. Annual 
purchases are estimated to be $6,000.000, 
with the peak year slated for 1947, Half 
of the families plan on new refrigerators 
during the five-vear period and one-third 
will purchase electric ranges. 





UTILITY REPORTS 


Net Income 


1945 1944 

*Arkansas Power & Light.... $1,829,297 $2,079,344 
tElectric Bond & Share 

and subs . ceceeeess 2,768,274 4,622,479 
tlidaho Power ............... 1,624,261 1,406,143 
*Louisiana Power & Light .... 1,126,245 842,2 
*Mississippi Power & Light .. 844,789 1,389,297 
*Pennsylvania Power & Light 5,292,232 5,521,879 
tPublic Service of Colorado . 2,609,403 2,383,238 
*Washington Water Power 2,357,441 = 2,253,213 





*Twelve months ended November 30. 
tTwelve months ended December 31. 
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Halsey Stuart Censure 
Revoked by Association 


Halsey Stuart & Co., Inc., Chicago, 
should not have been censured last No- 
vember (ELectricAL Worip, November 
10, 1945, Page 134) by the Business Con. 
duct Committee, District No. 13, of the 
National Association of Security Dealers, 
for its conduct in seeking to arrange the 
sale of bonds of the Connecticut Light 
& Power Co. competitively. 

This decision has just been made by 
the board of governors of the association 
to which the Chicago investment banking 
firm had appealed. 

The Connecticut utility desired to sell] 
$16,000,000 of bonds to eight institutions 
without offering them for competitive bid- 
ding because of lack of time. Halsey 
Stuart offered to buy a temporary issue 
of the bonds at a higher price pending 
arrangements for a competitive sale. 
However, after hearings before the Con- 
necticut Public Utilities Commission, at 
which Halsey Stuart objected to the 
non-competitive sale, the commission ap- 
proved the utility’s plan. 

C. L. Campbell, president of Connecti- 
cut Light, then complained to District 
No. 13 of Halsey Stuart as being guilty 
of unethical conduct, and the formal cen- 
sure followed. 

The board of governors in its decision 
said, “One of the respondent’s (Halsey 
Stuart) purposes in appearing at the 
hearing and presenting its offer was to in- 
duce the Connecticut commission to with- 
hold approval of the private placement 
which had been negotiated. To the extent 
that respondent’s action was intended to 
bring about withholding of commission 
approval, respondent’s conduct did not 
constitute an attempt to induce a breach 
of a firm contract by one of the parties 
thereto, in violation of Section 1 of Article 
III of the rules.” 


Consultant Approves Sale 
of Salt River Utility to U. S. 


Representing a shareholders committee 
of the Salt River Valley Water Users 
Association, Harry G. Butler, San Fran- 
cisco consulting engineer, has reported 
that the proposed sale of the electric 
properties of the association to the United 
States would be profitable to both parties. 

The sale, which has been under study 
for over a year, would give the gover 
ment eight hydro plants, one diesel plant, 
and a steam plant. The sale price would 
be about $24,000,000. 

Before the sale can go through, it must 
be approved by the Secretary of the In- 
terior, Congress, and the stockholders of 
the association. 
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Distribution Substation 
Design Standardized" 


J. COLEMAN JONES 


Superintendent of Transmission 
Florida Power & Light Co., Miami, Fla. 


For long range planning, standard 
distribution substation design has been 
adopted by the Florida Power & Light 
Co. The design is adequate for loads 
which might be experienced and at the 
same time permits easy interchange- 
ability of equipment and uniformity of 
maintenance. 

The steel switching structure has 
footings 11 ft. by 14 ft. and is 28 ft. 
high. It serves as the high tension struc- 
ture to support the necessary bus, sec- 
tionalizing switches and transformer 
switch, with low tension connections 
from the transformer. Attached to this 
steel structure is a low tension struc- 
ture of 14-in. pipe supporting buses, 


Adapted from a paper before an E.E.I. 
Electrical Equipment Committee meeting. 


switches, service and metering trans- 
formers for two reclosing feeders. With 
the exception of a combination tele- 
phone booth and batiery house, the 
substation is entirely outdoor type. 
These units can be assembled in any 
number required and used as line 
switching structures as well as substa- 
tion structures. The steel structure, 
built according to company specifi- 
cations, can be assembled, except for 
foundations and equipment, in a single 
day by five men. 

As the load grows in the larger met- 
ropolitan areas, 13-kv. distribution is 
used in the outer fringes of the 4-kv. 
areas to take load off the ends of these 
feeders to permit shortening them. 
The 13-kv. distribution substations are 
interconnected on the low voltage side 
to permit transfer of load from one 
to another, thereby reducing the spare 
equipment required in them. In this 
way substations with one three-phase 
transformer can be used with reason- 


__ a 


ae we ee a 
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DISTRIBUTION SUBSTATION is typical of standardized design and installation 
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able protection to service from trans- 
former failures. 

Transformers are bought with low 
voltage windings suitable for operation 
at either 4-kv. wye or 13-kv. wye. Out- 
door oil circuit breakers have at least 
250,000-kva. interrupting capacity and 
are equipped for instantaneous reclos- 
ing. Joint construction with communi- 
cation systems is commonly used on 
both 4-kv. and 13-kv. systems. Neutral 
reactors are used on these 13-kv. joint 
use circuits to limit the ground cur- 
rents, with instantaneous ground re- 
lays for initial tripping and time delay 
ground relays for subsequent opera- 
tions before lockout to permit blowing 
fuses on lateral circuits. Lightning ar- 
resters are used only on the low volt- 
age feeders. Unfused gaps are used on 
the high voltage bus, as the almost 
complete absence of transformer fail- 
ures due directly to lightning hardly 
makes the use of high voltage lightning 
arresters justified. This record is no 
doubt partly due to the relatively low 
insulation level of transmission lines. 
While the use of these gaps increases 
the number of relay operations on the 
transmission lines, the percentage in- 
crease is relatively small in an area 
where lightning flashovers average one 
per mile of line per year. High speed 
relays and reclosing oil breakers on the 
transmission system minimize the ef- 
fects of these relay operations. 


More Substations 


Present tendency is toward increas- 
ing the number of substations in an 
area rather than increasing the capac- 
ity of individual substations. This re- 
duces the hazard to service from major 
substation failures, reduces interrupt- 
ing duty of oil circuit breakers and, 
by keeping feeder lengths at a mini- 
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mum, practically eliminates use of 
regulators on 13-ky. distribution sys- 
While the substation just de- 
scribed can be built up to any desired 
capacity by increasing the number of 
units employed, it is doubtful if dis- 
tribution substations will be built with 
more than 10,000-kva. capacity and 
four 


tems. 


feeders. 


Roll Coal Pile 
To Cut Fire Losses 
The trick of keeping fire losses to 
one-half of 1 percent in storing bi- 
tuminous coal is a matter of three sim- 


ple rules, according to J. A. Keeth, 
manager of power production, Kansas 
City Power & Light Co. They are: (1) 
Roll the pile thoroughly to compact the 
coal and keep out air; (2) test the 
temperature of the pile periodically 
with a thermocouple and (3) haul hot 
coal quickly to the boilers. 

There was a time when it was be- 
lieved that only nut and semi-anthra- 
cite coal could be stored successfully. 
However, by compacting the pile when 
the coal is put down to eliminate air, 
any kind of coal can be stored with a 
minimum danger from fire losses, even 
coal with comparatively high sulphur 
content. 


POWER SPREADER puts down new coal in layers 8 to 12 in. thick, preparatory to 
rolling with tractor. Temperature readings are taken frequently in the pile 


COMPACTING COAL with a crawler tractor and 3%-ton roller at plants of Kansas 
City Power & Light Co. increases density from 40 to 45 lb. per cu. ft. to 55 or 60 lb. 
per cu. ft. Resulting elimination of air cuts coal fires 
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The procedure at Kansas City is to 
put coal on the storage piles in layers 
from 8 in. to 1 ft. thick using a blade 
scraper, compacting each layer indi- 
vidually. Compacting is done with a 
small crawler tractor and a 34-ton 
roller which pass back and forth over 
the freshly dumped coal. 
with coal weighing 40 to 45 lb. per 
cu. ft., rolling boosts the density to 
55 or 60 lb. per cu. ft. The im- 
portant thing, however, is that it 
squeezes the air from the pile, eliminat- 
ing the chance for spontaneous combus- 
tion except at the edges of the pile 
where some air gets in. Kansas City 
Power & Light Co. stores its coal in 
25-ft. piles and it becomes so tightly 
packed that it has to be loosened with 
a bulldozer. 


Starting 


Storage Pile Temperatures 


Temperature readings are taken in 
the pile at frequent intervals. This is 
done with a thermocouple enclosed 
in a pipe driven into the pile. In ad- 
dition, storage piles are constantly 
watched for signs of steam. This is a 
sign that the coal is hot and there’s 
danger of fire. Where steam is found, 
immediate exploratory temperature 
readings are taken in the area and the 
hottest coal is headed for the furnaces 
without delay. Frequently “hot spots” 
on the edges of the piles can be pre- 
vented from firing by smothering with 
a small quantity of earth well com- 
pacted. Where storage space permits. 
the side slopes of the piles should be 
flat enough so that the tractor and 
roller can be used on the slopes, thus 
compacting the sides as effectively as 
the main ledge of the pile. 

This procedure of rolling, frequent 
temperature checks and burning of hot 
coal as soon as detected has been con- 
pletely successful as evidenced by the 
fact that this company has never expe 
rienced a serious loss from fire in its 
coal storage piles. 


Transformer Loading 
Checked Year Round 


A systematic verification of the load- 
ing on single- and three-phase trans: 
former installations is continuously 0 
progress on the distribution system of 
the Wisconsin Electric Power Co., Mil- 
waukee, winter and summer. Load is 
checked on all single-phase transform 
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ers over 5 kva. in size in cycles of three 
to four years. Loading of three-phase 
installations over 10 kva. is verified 
every two to three years. In the case of 
rural ane other transformers smaller 
than 74 kva., however, 
timated from experience and knowl- 
edge of customer habits. 


loading is es- 
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TRANSFORMER LOAD DATA secured 
in periodic checks of single- and three- 
phase installations is recorded on these 
forms (3% in. by 8% in.) which also 
comprise permanent record of loading 


Checking is done with Max-I-Meter- 
type ampere demand meters which are 
installed for a period of 24 hours at 
each location to determine the daily 
maximum 15-minute peak. 

The practice is to check load on 
single-phase installations in winter, 
three-phase in the summer. The 
heaviest single- phase loads occur in 
winter when days are short and light- 
ing load contributes to an ev ening peak. 
Three-phase load, being more stable 
and less subject to seasonal variation, 
can be checked in summer. Thus the 
lest crew of two men and a small truck 
can be kept busy the year round. 

is crew, on the average, sets 30 
instruments per day (15 installations) 
in summer and about 40 instruments 
per day (20 installations) in winter. 


Usually an extra crew is assigned to 
assist in this work during winter 
months. 

Form used to record the load data 


also constitutes the permanent record 
of the transformer load at a particular 
installation. Slips shown are filed by 
map number. 


Overhead Rack Ventilates Cables 


In developing an eastern utility’s 
steam plant to meet expanding loads it 
was found necessary to replace a 2,300- 
volt underground cable run between 
generators and outdoor transformers 
with overhead ties, in order to secure 
improved ventilation of conductors. 
To support these cables a steel bridge 
was erected (Fig. 1), giving about 
26 ft. clearance above ground and a 
run of about 70 ft. from the station 
building to the turn-off point near a 
10,000-kva., three-phase transformer, 
and a bridge of similar general design 
(Fig. 2) to carry another group of ca- 
bles tying into two other 10,000-kva. 
transformers sharing the same outdoor 
substation area. Six 2,000,000-cir.mil 
cables with varnished cambric insula- 


tion were provided for each trans- 
former tie from the plant interior. 

In general, the cables are mounted 
12 in. apart on centers horizontally and 
15 in. apart on center lines vertically, 
support being by porcelain insulators 
located on angle-irons fastened into a 
frame of structural steel in which the 
members ranged from 15-in. to 8-in. 
I-beams and a 10-in. channel to 3-in. 
channels and small angle type cross 
bracing designed to meet the local 
spans and weight dispositions. The 
runway (Fig. 2) was made approxi- 
mately 8 ft. high by 4 ft. wide by 20 
ft. long, and its steelwork ties into the 
station framing. The main columns 
were 6-in. I-beams supported on con- 
crete foundations in the station yard. 





FIG. 1—Steel structure in station yard carries control wiring conduits at top and generator- 
transformer cable ties below. Clearance is 26 ft. above ground 





FIG. 2—Close-up view of structure carrying generator cables from within plant to outdoor 
transformers at point where conductors leave station 
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High Temperature Solder Effect on Copper Wire 
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RATE OF DESTRUCTION with increase in 


Proof that commonly used high-tem- 
perature molten solders have destruc- 
tive effect on copper wire has been 
discovered by engineers of the Fair- 
child Camera & Instrument Corp., New 
York, N. Y. 

Data from wire life or destruction 
time tests of approximately 400 sam- 
ples of bare copper wire have been 
plotted in the accompanying curves 
which represent average values for each 
test condition. Variables considered for 
the tests were: (1) Three wire sizes 
selected as representative of the more 
commonly used small and fine wires; 
(2) three tinning solders to give an ap- 
proximate general working range down 
to pure lead; (3) solder temperature 
ranges of 550 to 1175 deg. F. 

Greatest rate of change in destruc- 
tion time with temperature change oc- 
curs in the range of approximately 550 
to 750 deg. F. for 60/40 and 40/60 
solders, and 650 to 950 deg. F. for pure 
lead. 


Three major conclusions are: 


1. The life and diameter of any small 
to fine size copper wire in any solder 
is decreased with increasing molten 
solder temperatures. 

2. The higher the tin content of tin/ 
lead solder, the shorter is the life of 
a given wire in that solder for any 
given solder temperature. Unfortu- 
nately, however, an all-lead solder re- 
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sults in a considerably weaker solder 
joint than tin/lead solders. 

3. For a given solder composition 
and solder temperature, the finer the 
wire size (diameter), the shorter is the 
wire life in the solder. 


Further conclusions to the tests are: 

The all-around best solder of those 
tested appears to be the 40/60 com- 
bination, commonly referred to as soft 
solder. Other solders in this vicinity 
may offer even better properties. For 
certain other purposes, regardless of 
these findings, hard or 60/40 solder 
may be best. 

Some form of wire weakening or 
loss of tensile strength, broadly classi- 
fied as embrittlement, may be imparted 
to copper wire from tin/lead solders 
in the 1,000 deg. F. temperature range. 

On the basis of these facts only, it 
is apparent that a low solder tempera- 
ture should be used for tinning and/or 
making joints on wire sizes finer than 
approximately No. 30-32. Preferably, 
these solder temperatures should be 
kept either within 160 to 200 deg. F 
above the melting or liquid point of 
the solder used, or under 600 deg. F. 
For Formex or Formvar coated wires, 
a low temperature insulation stripping 
method (see ELectricAL Wor-Lp, 
March 3, 1945, page 116) other than 
the hot tin dip method now becomes 
necessary. Other methods, involving 
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temperature for three representative small wires and three compositions of solder 


high temperatures, such as the gas 
flame method, tend to introduce wire 
embrittlement and copper oxidation, 
and are no better. 


Clean Compartments 


DIRT IS PREVENTED from entering the 
metal clad switchgear compartments i 
the Westfield, N. Y., municipal plant by 
a 1%-in. angle iron barrier at the floor 
line. A short piece of %4-in. steel bar's 
welded to each end for stops. It 
easily removable, when necessary: 
when rolling out the switch 
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. 
Relaying is so arranged that, it 
voltage disappears at the secondary 
of one transformer, the breaker on 
that side immediately opens and 
the tie breaker automatically closes, 
restoring service in approximately 
105 cycles. 


The DUPLEX provides a “building 
block”’ approach to the construction 
of standard substations which have 
a degree of operating flexibility 
heretofore obtained only by special 
engineering and construction. Small 
or large substations can be eco- 
nomically made up of the same 
basic unit. A single DUPLEX unit 
can be installed at first, and as the 
load grows, additional units can 
be added when they are needed. 





UNIT 
SUBSTATIONS 














Fire Hazards Under 
Tank Hoods 


In a modern indusirial plant seven 
adjacent tanks containing solutions for 
cleaning small aluminum forgings were 
equipped with an 8-ft. by 27-ft. sheet 
metal ventilating canopy beneath which 
was a monorail transport system having 
two 220-volt, rail conductors and two 
0.5-ton electric hoists driven by in- 
closed motors. The hoists passed over 
the tanks and received energy through 
two spring-loaded contact pulleys be- 
neath the hood. The hoists are moved 
horizontally by pulling an extended 
lever and are used for raising and 
lowering baskets of forgings. There are 
three vapor-proof electric lights under 
the hood supplied through pipe con- 
duit located outside. Each basket is 
about 4 ft. by 2 ft. by 10 in., holding 
350 lb. The hoists carry the baskets 


from tank to tank and return to the 
starting position by an elliptical path. 
While a basket of forgings was being 
dipped in a sodium hydroxide solution, 
flame broke out over the tank and a 
15-lb. carbon dioxide extinguisher was 
used to put out the fire before sprink- 
lers at the ceiling operated. 
Hydrogen evolved when aluminum 
and sodium hydroxide are in contact 
was ignited by electric sparks from 
the overhead hoist. An investigation 
by the Associated Factory Mutual Fire 
Insurance Companies indicated the un- 
suitability of the existing electrical 
equipment under the sheet metal hood 
over the cleaning tanks where hydrogen 
gas is present. The spring-loaded con- 
tact pulleys spark whenever the hoist- 
ing equipment is operated and are a 
definite source of ignition for the hy- 
drogen gas, small though the amount 
present in this process was. Examina- 


Oil Switch Tank Lifter 


tion indicated no practicable method 
of rearranging the present hoisting 
equipment to eliminate sparks, and it 
appeared essential to remove the exist- 
ing electrical conductors and spring- 
loaded contact pulleys under the hood. 
All electrical equipment under the 
hood, it was pointed out, should be 
made as nearly explosion proof as pos- 
sible. A safe method of supplying en- 
ergy to hoists under the hood appeared 
difficult, but it appeared practicable to 
consider the use of heavy duty rubber 
insulated conductors and an automatic 
winding reel to take up the slack in 
the conductors as the hoists move on 
the elliptical shaped monorail. Manu- 
ally operated or compressed air hoists 
should be considered, although it was 
not maintained that this drastic solu- 
tion was the only way out. Automatic 
temperature control was advised for 
the sodium hydroxide solution. 


R. R. RIDGELY, Electrical Maintenance Foreman, Southern California Edison Co., Long Beach, Calif. 


TOGGLE OPERATED chain grab switch tank lifter. Left: Dimensions of switch cell make removing and replacing tanks difficult and haz 
ardous. Center: Lifter raises 200 lb. tank clear of bushings ready for removal. Right: Details of toggle-operated chain grab 


Development of a switch tank lifter 
has eliminated considerable strenuous 
labor and made removing and replac- 
ing oil switch tanks much safer at the 
Long Beach Steam plant of Southern 
California Edison Co. The wheeled 
cradle illustrated was made especially 
for handling the tanks of G. E. types 
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H203 and H206, 15-kv. oil switch 
tanks. Factors affecting design were: 
weight of tank, approximately 200 lb.; 
switch cell width and depth, 133 by 28 
in.; presence of bushings on cell floor 
which must be cleared. 

As may be seen from the illustra- 
tions, these conditions were met by: 


constructing a toggle-operated chain 
grab with a positive lock which lifts 
and holds the tank against the cradle; 
limiting the width of the cradle and i 
stalling wheels to provide easy move 
ment; fastening the wheels with short 
bolts instead of axles to clear the floor 
bushings. 
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Here are five features to help 
make your lighting fixture custom- 
ers more satisfied. You gain all 
these advantages when you wire 
with Deltabeston, Type AF. 


HEAT RESISTANCE 


® Deltabeston is insulated with a 
wall of felted asbestos. It stops 
wire failures in hot lighting fixtures. 


MOISTURE RESISTANCE 


® Deltabeston’s insulation is im- 
pregnated with moisture-resistant 
compounds, It ends short circuits 
caused by moisture in fixtures. 


LASTING FLEXIBILITY 


® Deltabeston withstands abra- 
sion, twisting and sharp bending. 
You can forget all about rupturing 
the insulation. 


SMOOTH FINISHES 


® Deltabeston’s smooth and slip- 
pery finish helps speed up the wir- 
ing of lighting fixtures and instal- 
lations. 


EASY STRIPPING 


® Deltabeston strips clean and 
easy. The insulation cannot be 
pushed back on the conductor. 


Hear the General Electric radio programs: ““The 
G-E All Girl Orchestra’? Sunday 10 P.M. EST, 
NBC. “The World Today” news every weekday 
6:45 P.M. EST, CBS. “G-E House Party” 
Monday through Friday 4:00 P.M. EST, CBS. 


mire. 
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The new Deltabeston Fixture Wire, 
Type AF is ideal for all types of con- 
ventional fluorescent lighting units. It 
is designed for high wattage lighting 
fixtures especially where high ambient 
temperatures and humidity are present. 
Deltabeston is fully approved for wir- 
ing fluorescent lighting fixtures even 
with temperatures exceeding 90 de- 
degrees C (194 F). 


Get the whole story about Deltabeston 
Wires and Cables by writing to Section 
Y262-9 Appliance and Merchandise 
Dept., General Electric Company, 
Bridgeport, Conn. All Deltabeston As- 
bestos, Glass and Synthetic-insulated 
Wires are distributed nationally by 
Graybar Electric Co., General Electric 
Supply Corp., and other G-E Merchan- 
dise distributors. 


KEEP BUYING ALL THE BONDS YOU CAN 


GENERAL ( ELECTRIC 














THREE WAYS to Speed Up Chart Reading and Folding 


Three labor saving devices expedite reading and folding of approximately 
340 circular charts, 35 strip load charts and 27 demand charts received each 
month—The.devices were conceived, designed and built by the Planning 
Division of the Indianapolis Power & Light Co. 







ANN PAYNE, Engineering Department, Indianapolis (Ind.) Power & Light Co, 
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1. Reading Board for Circular Charts (known as 
“The Ouija Chart Reading Facilitator”). This board 
facilitates the reading of circular load and _ voltage 
charts for all three phases. 

Triangular board accommodates three charts at one 









time. A compass point is placed in the center of the 






dowel and the lead or other point is put on a high 






peak. Then the chart is rotated under the compass 
and higher peaks are immediately ascertained. 

This procedure speeds up reading, reduces fatigue 
due to eye strain and prolonged concentration. Results 








have shown a decrease in errors. 










2. Reading Board for Strip Charts (known as “The 
Little Wonder Chart Reading Facilitator”). This 
board does for the 170-in. long strip charts what 





























“Ouija” does for the circular charts. 

Board has three troughs in which charts are kept 
in order and are threaded from left to right. Charts 
for all three phases show at once. Indicators are on 
a rod in the middle, are set on a peak and then to 4 
higher peak, when found. Ammeter charts are nar 
rower than kw. and kvar. demand charts, hence adjust 
ment pegs are provided. 

This device saves time in handling awkward charts 
and reduces fatigue in reading. 


3. Winding Board for Strip Charts (known as “The 
Little Wonder Chart Winding Facilitator”). This de- 
vice prepares the 170-in. long charts in a form suitable 
for filing and titles can be placed in a uniform pos 
tion. 

Board base has a horizontal frame through which 
chart is fed. Adjustment pins allow the accommoda- 
tion of three sizes or widths of charts. Rotating frame 
winds chart as rapidly as the handle is turned and then 
the strip is slid off the frame in a round form for 
folding and filing. 

Previously the strip charts were folded around 4 
81.in. x 1]-in. cardboard, which was tedious and slow, 
. but now are folded in a few seconds by this new method. 





February 16, 1946 @® ELECTRICAL WORLD 











ERCULOY is the name applied to improved copper-silicon alloys 
made by Revere. These alloys have the strength of mild carbon 
steel, plus the corrosion resistance of copper, and hence are exceed- 
ingly valuable in stressed parts subject to corrosive influences such as 
moist air, sea water, contaminated or corrosive natural waters, and in- 
dustrial wastes, many of the acids, alkalis and other process chemicals. 


In the electrical industry, Herculoy bolts, nuts, washers, U bolts, 
lag and wood screws and similar parts have found wide application 
in transmission lines, construction of catenary suspensions for elec- 
tric railroads, and in power plants and substations. In steam plants 
Herculoy has found a great variety of uses, including packing gun 


cylinders for expansion joints, shafting for water pumps, valves and 
valve stems. 


Herculoy can be easily hot or cold worked, drawn, welded, spun, 


stamped, machined and otherwise manipulated by standard methods. ' 


To benefit to the utmost from these high-quality Herculoy alloys, 
consult Revere. 


\\i1 1, 






REVERE furnishes HERCULOY in 
Rod « Bar ¢ Shafting * Welding Rod 
Sheets * Plates * Rolls * Strips « Tube 
Ingot 
for 
Bolts * Nuts * Screws * Nails * Guy 
Clamps °* Bus Fittings * Clevises * Line 
Hardware * Tanks * Pressure Vessels 
Kettles * Boilers * Screens * Blowers 
and Fans * Pumps * Valves * Piping 
for Water, Oil, Chemicals 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in principal cities, 
distributors everywhere 


N76 
LISTER. to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. 


C4 


ELECTRICAL WORLD e February 16, 1946 





125 



































ELECTRICAL INSULATING MATERIALS 


Power Factor-Temperature Characteristics 
and Dielectric Constant (S.I.C.) 





Values of characteristics which are approximate and the specific inductive 
capacity (S.I.C.) have been compiled by the Doble Engineering Co., Boston, Mass. 






Percent Power Factor at 60 Cycles 





aa , oo ——/ Dielectric 

Material Temperature, Deg. C. Constant 
- a ——| §.LC.t 
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How To PUT PERFORMANCE 
INTO YOUR LOW-VOLTAGE LINES 


Nothing but air separates the conductors of 
a distribution line from the full fury of next 
summer's lightning. When it strikes, the small 
pintype insulators must withstand tremendous 
abuse and survive. This is a big order! 

And we can carry this a lot further. The 
condition is repeated thousands of times on the 
average system... Distribution lines are those 
that bring power home to the customer, and on 
which the power company is judged and public 
relations founded... Lastly, emergency repair is 
just as troublesome and almost as costly as if the 
line were carrying many times as much voltage. 

It all adds up to the fact that distribution 
materials have a hard job cut out for them and 
that the best is none too good. With O-B insu- 
lators and hardware for this service, you get the 
great advantage of high-voltage experience, 
facilities, and point of view brought to the low- 
voltage field where it has been urgently needed. 

You can approach transmission line reliabil- 
ity on your low-voltage distribution circuits 
when you build throughout with O-B materials. 














2644-H 





MANSFIELD, OHIO, U. S. A. | 


Canadian Ohio Brass Co., Ltd., Niagara Falls, Ontario 
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Air Conditioning Costs for Theaters 


Costs of owning and operating an air conditioning system in 
a theater can be translated into terms of increased income neces- 
sary to liquidate the investment within a given period (say five 
years). 

Approximate average installation costs are given below for 
various theater arrangements. The figures are derived from a 
large number of actual installations. 


Assumptions 


1. Liquidate total investment in 5 years. 


2. Cover 6 percent interest on unliquidated investment. 


APPROXIMATE COST PER PICTURE OF THEATER AIR CONDITIONING 


3. Cover insurance, taxes and maintenance. 
4. Allow 2 cents per kw--hr. 

5. Allow $1.50 per 1,000 cu. ft. of water. 
6. Assume a 1714-week summer. 


Example—A type 3 installation in a theater having 1,000 seats 
and showing three pictures per week would cost $50.40 per pic. 
ture. At 30-cent admission charges, this means 168 additional 
admissions per picture to pay for the air-conditioning. 

(Adapted from notes of lecture prepared by Bertram B. Reilly, Drayo 


Corp., Pittsburgh, for presentation to industrial power salesmen of 
Duquesne Light Co., Pittsburgh.) 


(Based on above assumptions and 
on running 4 shows per day) 


LS 


Theater Type 1 


Seats Pictures per Week....... 3 


500 Power Cost........... 
Water Cost........ 
Miscellaneous 


2 


3 


3 4 
: 


7 3 2 





Operating Charges 
Capital Charges 
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Power Cost...... 
Water Cost ei 
Miscellaneous. . . 


- 
Qo 


| to 





Nr 
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Power Cost... 
Ww ater Cost 
Miscellaneous 





19.00 
7.50 





Operating Charges 
Capital Charges 


29 .00 
46 .50 


75.50 





1,400 Power Cost. . 


Water Cost. . 
Miscellaneous 


25 .50 





Operating Charges 
Capital Charges 


me | Khon 
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Power Cost... 
Water Cost... . 
Miscellaneous 


‘40 
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Operating Charges 
Capital Charges. . 


tor | 
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35 .80 
.50 








ao 


Add $1.00 per seat 


(A) Location of Air Conditioning Unit. 
(R) Location of Refrigeration Unit. 
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2 .30 23. .40 


SEATS 


500...17.50 1400. ..13.50 
700...15.00 2000. ..13.50 
1000. . . 14.00 


Add $1.00 per seat 
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KYLE 
FEATURES 


Hydraulic Control Mechan- 
ism... Provides accurate tim- 
ing on all Recloser Operations. 


Double, Fast-Acting Con- 
facts... Prevent burning of 
contact surfaces by high speed 
action, 


Recloser is Triple Safe... 
Operating handle and tank al- 
ways dead. No terminal in bot- 
tom of tank. Normal position 
of Recloser is open. 


Recloser Ratings .. . Volt- 
age: 2400 to 15,000; Ampere 
Rating: 5 to 50; Minimum 
Tripping Current: 10 to 100 
Amperes; Interrupting Capac- 
ity: 150 to 1200 Amperes. 


Rating changed by replacing 
Series trip coil. 


rely Krre ciRcuIt 


RECLOSERS PROTECT 
THIS SYSTEM 


TWO WAYS 


Kyle Type “H’’ Oil Circuit Reclosers 
are timed to provide fast opening on the 
first two operations . . . time-delay open- 
ing on the third and fourth operations. 
The two fast openings automatically 
clear all temporary line faults, such as 
those resulting from lightning or falling 
tree limbs, without damage to branch 
line fuses. 

The time-delay openings of the Kyle 
Recloser permit the branch line fuse to 
blow ONLY on permanent faults... 
faults that cannot be cleared by the 
two fast openings. This isolates the af- 


fected branch line and maintains service 
on the rest of the system. 

After opening one, two, or even three 
times, the Kyle Type ““H’”’ Recloser auto- 
matically resets for another complete 
cycle of operations. A permanent fault 
on the main line will cause the Recloser 
to lock open after the fourth operation. 
This TWO-WAY automatic protec- 
tion, which only Kyle Type “H”’ Re- 
closers can offer, results in better con- 
tinuity of service, more satisfied cus- 


tomers and reduced maintenance cost. 


Your Line Material Representative can give you complete information 
on how you can provide your lines with this Kyle Two-Way Protection. 


epornmrOnaArIrIoOoNn 





Inductive Pick-up 
for Fault Location 


G. L. DANNER 


Chief Electrician, Jefferson Proving Ground, 
ASF Ordnance Department, Madison, Ind. 


Increased use of underground cables 
for both primary and secondary elec- 
tric service makes the development of 
simple inexpensive fault locating de- 
vices a necessity. 

As 95 percent of the electric service 
at Jefferson Proving Ground is under- 
ground, we have been vitally interested 
in all published information on the sub- 
ject. Most systems seemed to us to be 
too complicated and expensive. We 
therefore attempted to develop our own 
system. 

Early experiments here resulted in 
the use of modulated radio frequency 
(see ELEcTRICAL WorLD, January 20, 
1945) with surprisingly good results, 
that is, as long as the faults were in 
non-metallic cables. This system proved 
totally inadequate for the location of 
faults in lead or armored cables. How- 
ever, the use of modulated radio fre- 
quency still seems to be the best method 
of locating open circuits or cut cables. 

The use of magnetic induction 
seemed the most desirable, so a mag- 
netic pick-up was built using an iron 
core made of No. 26 gage soft iron 


21500-watt 
ely eky 


3 kvo. trons 
120-240/7200 v 


nade faim 
NL a) 


| ail 
onion ~ 
Pg ie ery, 
» + «ill Tattle SAS col TLL] 


FIG. 2—Faults broken down by 7.2-kv. 
transformer with lamps in 120-volt sec- 
ondary to limit fault current 


120/650 VCT. Trans. 


FIG. 3—Impulse generator furnishes 
tracer current for low resistance faults 


laminations, bfilt up to form a bar one 
inch square by eight inches long. A 
coil of approximately 5,000 turns of 
No. 30 magnet wire was wound around 
this core. The entire assembly was then 
mounted in a small wooden box with a 


handle. 


We then built a small compact bat- 
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tery-powered three-stage audio ampli- 
fier. The schematic diagram (Fig. 1.) 
is self explanatory. A pair of head 
phones completes the pick-up system. 
The problem of securing a satisfac- 
tory tracer current has not been so 
simple. As all cable faults did not re- 
duce to low resistance values, some 


to high currents (connections, Fig. 2), 

The simplest and one of the most sat- 
isfactory methods of getting a tracer 
current is with the small impulse gen- 
erator shown in Fig. 3. The entire out- 
fit does not weigh over 10 lb. A 
limiting factor on the use of the impulse 
generator is that the fault must be re. 


wa 


omen) 


Output 
to phor 


FIG. 1—Pick-up (a) search coil and (b) amplifier 


Rl = 0.25 meg. 
R22 = 1 meg. 
J2 = Insulated jack 


Pl = 1 megohm 
potentiometer 
Cl = 0.05 mfd. 


means had to be devised to cause them 
to break down. A transformer with 
two 1,500-watt light bulbs connected in 
parallel and then connected in series 
with the 120-volt terminals of a 3-kva. 
120-240/7200-volt transformer with 
the high voltage terminals connected 
to the faulted lines worked in most 
cases. This also provided a satisfactory 
tracer current. The series lamps served 
to limit the current in the cable and pre- 
vented damage to the transformer due 


Tool Unsolders Nut 
on Demand Meter Post 


A tool which is a combination 
“soldering device” and socket wrench 
is a handy implement to have on the 
meter repair bench. One operation 
in which it has more than paid for 
itself is in removing the soldered nut 
from the reset post on Westinghouse 
demand meter covers when installing 
a serial adapter. 

Previous to making and using this 
tool, the nut was removed by the use 
of a soldering iron and a pair of 
pliers. This often necessitated heat- 


C2 = 0.01 mid. 
VTl = Type 32 tube 


SWi = 2 ?. &Z 
switch 


duced to a resistance of 300 ohms or 
less to get a satisfactory impulse. 

Once a satisfactory tracer current is 
established it is only a matter of walk- 
ing the line carrying the pick-up and 
amplifier to locate the fault. A sharp 
decrease in the volume usually indicates 
its location. 

The pick-up is very sensitive and has 
been used on numerous occasions 0 
locate a cable that was in service but 
whose exact location was not known. 


ing the iron twice and always pre 
sented the problem of using the pliers 
in an awkward position. 


* Sold Copper rod 


COMBINATION hexagon socket wrench 
and soldering device is made of coppé 
rod with an asbestos handle 


This tool devised by Frank E. Grif 
fith of the meter department of Phils 
delphia Electric Co. simplified this 


5-in. 


operation. It is made of one 
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Do you have adequate auxiliary power and control facilities for the expanded service you are plan- 
ning? Are battery replacements, new batteries, new layouts needed? Philco battery engineers are 
at your service—ready with more than fifty years of experience in storage battery engineering, plan- 
ning and installation. Ready with the most modern batteries obtainable—the famous Philco Floté 
Batteries in glass, rubber or Vitrabloc jars. Write for new catalogs of specification data. Specify 
Philco. PHILCO CORPORATION, Storage Battery Division, Trenton 7, New Jersey. 


PHILCO 


FOR 50 YEARS A LEADER 
IN TELEPHONE 
BATTERY DEVELOPMENT 


es FLOTE IN VITRABLOC FLOTE IN RUBBER 
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piece of copper rod formed at one 
end to make a half-inch hexagon 
wrench and has a 3-in. asbestos han- 
dle at the other end. The tool js 
heated, placed over the nut (waiting 
an instant for the solder to soften) 
and then the nut is turned off, all in 


one simple operation. 


@)" | 7 a Flow-Paint Overhead 
Network Transformers 
Superintendent of Substations 
The Detroit Edison Co., Detroit, Michigan 


Painting transformers and _associ- 
ated equipment that are mounted on 


Better Performance poles is a difficult job at best. The 


revues Service 


Long-Life 


Complete Satisfaction 


Ask for Bulletin No. 114 


FLOW PAINTING a pole-mounted trans- 
former on Detroit's low voltage a.c. net- 
work system; also used on bare metal 


situation is further aggravated when 
radiating tubes of transformers hide 
points that are inaccessible with 4 
paint brush. These handicaps have 
been largely overcome by the use of 
flow-painting on the low voltage a-. 
network system of Detroit Edison. 
Manner in which the work is done 
is shown in the accompanying illustra 
tion. A funnel-type catch basin sus 
pended below the transformer col 
tains a supply of paint. This is led 
through a hose from the bottom of 
the basin to a motor-driven pump, 
midway up the scaffold, and then back 
to the painter. A continuous flow of 
paint from the hose reaches all sur 
faces, including underside of tubes. 
The work is efficient and safe. When 
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Take your time, lieutenant ... this GOLD SEAL’s got a good grip on him 


Other Jenkins Bros. tape ‘ i 

siieaatis Uneleuin Shannen Sood Actually, every single roll of Jenkins Gold Seal Tape has 
Friction and Rubber Tapes, exceptional grip and staying power simply because it’s got 
which meet ASTM and Federal more tensile strength in the fabric, more live rubber in the 
specifications. friction compound. 
















That’s not boasting ... that’s testing...every lot of the 
base cloth, every batch of the friction compound. The 
Jenkins laboratory asks more of every roll of Gold Seal than 
you'd ever think of demanding. 

Every step of the whole process gets that kind of scientific 
control. Cloth and compound are made one so that there’s 
never any raveling or peeling. And it doesn’t dry out. 

Then each perfectly made roll is wrapped in cellophane 
so that when you point to the big red Gold Seal box on your 
dealer’s shelf, you always get the best friction tape at its 
factory fresh best. Jenkins Bros., Rubber Division, 80 White 
Re Street, New York 13, New York. 


WY Lal | 4 pn Vp , 


FRICTION and RUBBER TAPES * 
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CLASS “‘B’’ DRY-TYPE 

LOAD CENTER UNIT-SUB 
500 KVA, 60 Cycle, Three Phase, 
2520-208Y/120 Equipped with Load 
Break Isolator. 


DRY-TYPE DISTRIBUTION 
From 15 KVA through 100 KVA, Equip- 
ped for Floor or Wall Mounting. 


OIL COOLED DISTRIBUTION 
100 KVA, 2400/4160Y-120/240, Single 
Phase, 60 Cycle. 


SPECIAL APPLICATION 
200 KVA, 3 Phase OISC, 2400/4160Y- 


120/208Y Equipped with OIL Fused Cut- 
outs, Junction Boxes, etc. 


DRY-TYPE 
For POWER and LIGHTING From 1 
KVA Through 15 KVA 230/460-115/230 
Equipped for Wall, Post or Floor 
Mounting. 


_ DAVIS 
TRANSFORMER CoO. 


Phone 177 CONCORD, N. H. ON Tl y 
SND Sy 


and * MEMBER 


STOCKWELL TRANSFORMER CORP. 


CONCORD. N. H.—Phone 177 AKRON, OHIO—Phone Jefferson 4179 


Manufacturers of Oil Cooled, Dry Type, Power and Distribution Transformers 
Also All Types of Specialty Transformers Regardless of Size 
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necessary, old paint can be removed 
with a caustic solution and a new 
paint job done from the bare metal 
up. Moreover, flow-painting protects 
the customer’s premises from scattered 
paint that results when spray painting 
is used. This technique is an adapta- 
tion of flow-painting which the com. 
pany has been using for several years 
on large units. 


Duties of Utility 
Repair Shop Head* 


Under this official falls responsibility 
for all machine work, piping, and the 
repairing and testing of arc lamps, the 
keeping in stock of an adequate sup- 
ply of arc lamps and their repair parts, 
and the inspection for quality of all 
street light poles, fixtures, etc., for sale. 
At the principal service station he is 
required to lubricate and maintain a 
sump pump and grinder, elevator, mo- 
tors, operating fans at certain stated 
locations, cranes in stock and trans- 
former rooms, a motor on a glove wash- 
ing machine and miscellaneous build: 
ing repair work which may be called 
for in detailed instructions applicable 
to this locality. He acts as superintend- 
ent of the buildings at the service sta- 
tion above cited, oversees operation of 
the heating system and supervises jani- 
tor service, besides being responsible 
for the maintenance and inspection of 
fire extinguishers in specified buildings 
of the company, and a monthly inspec- 
tion of plumbing in the headquarters 
office. 

During the time when no trouble 
operator is on duty at the principal 
service station, the repair shop head or 
his assistant is required to count all 
city fire alarm signals sounded on 4 
repeater on the shop premises. He also 
has supervisory responsibilities in con- 
nection with snow removal at this sta- 
tion, andanswers certain routed tele- 
phone calls when the emergency man is 
absent. The care of the shop machinery 
is his duty, as is the lubrication and 
cleaning of specified electrically oper 
ated water coolers. On the first of the 
month these outfits are cleaned and the 
commutators wiped, the motor bearings 
being lubricated as needed. This off 
cial also repairs new apparatus or m& 


*One of a series of presentations covering = 
essential duties of officials of a public utility dist! 
bution department serving between 50,000 and | 
000 meters. Organization of the distribution depar 
ment was outlined in ELBoTRICAL Wor-p, Octobe 
13, 1945, page 106. 
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IMPORTANT BENEFITS 
in the RE-DESIGNED 


Ap 


You gain two important benefits with the 

re-designed American B4, the famous all- 
around utility truck with the many exclusive 
American features. 













e on the open market. An impor- 
or when you consider American 
tlast a chassis at least 2 to 1 and 
es 3 to 1. Now your B4 is more 
an ever before. 







The crew has much more room, a full 39" 
of width, complete visibility, good ventila- 
tion and all-around, safe comfort. They ar- 
rive on the job ready to go to work. can 
















complete profit story on the Ameri- 
" Bulletin B-4, mailed promptly on 
r ask us about it on your next visit 
modern American factory in Cleve- 


Here’s the important dollar story. The 
crew-in-the-body removes the cab from 
the special to the standard class. This means 






* 


' 
t 
I 
t 
f 
} 
} 


Crew Compartment Now in Body— 





Y noved AMERICAN REVOLVING AERIAL LADDER 


New method of counter-balancing makes this ladder so easy to 
manipulate, a child can do it. Regardless of angle, you can place 
in position with one hand. 40 spotting positions instead of 20, 
Turn complete circle in as narrow a body as 46". New type lock 
assures complete safety at all times. 





Available in 3 sizes for any make of chassis . . . 
when fully extended, platform height to ground is 
23'6"... 26' 6"... 30' 6". Saves time and money. 
Write for details. 


PE a a ee eee a 


9503 Woodland Ave. SESS ee 
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at the Sea cteelf! 


Scientists have made many guesses as 
to how long the seas of the world will last. 
Some think they will last forever. There 

is little guessing, however, as to how 
long Harper non-ferrous and stainless 
fastenings will last. . they will far 
outlast the assemblies in which they 
are used. Even in corrosive chemicals 
they will outlast common steel because 
Harper Everlasting Fastenings 
are made exclusively of Brass, 
Copper, Naval Bronze, Silicon 
Bronze, Monel Metal or Stainless 
Steel and will not rust or corrode. 


BRONZES 


COPPER 


STAINLESS 


everlasting 
fastenings 


A stock of over 5000 different types and 
sizes of bolts, screws, nuts, washers and other 
standard items assures fast delivery of your orders. Specials 
are engineered and produced from raw materials on hand 
for speedy fabrication. Ask for our 120-page 4-color catalog for 
easy reference. 


THE H. M. HARPER COMPANY 


2611 FLETCHER STREET ¢ CHICAGO 18, ILLINOIS 


HARPER 
ee 


“February 


Branch Offices 
PHILADELPHIA 
MILWAUKEE 
HOUSTON 


NEW YORK CITY «+ 
LOS ANGELES °+ 
CINCINNATI « 


Representatives in principal cities 
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terials received in a defective condi- 
tion only when such repairs have been 
approved by the office of the superin- 
tendent of distribution. He loans tools 
only for short periods, to responsible 
persons, and on records provided. Cer- 
tain duties in connection with the prep- 
aration and handling of appliances fall 
upon him, in line with defined separate 
instructions. The stores department 
notifies him when tools are returned 
to stock, and he inspects, repairs, sharp- 
ens or junks them as the case may be. 
In general he is held responsible for 
the proper operating condition of all 
tools in stock, including the number- 
ing of new tools and renumbering of 
used tools when requested by their 
recipient. 

Under him also come the inspection 
of certain purchased materials, assem- 
bly of new street lighting equipment 
and required machine work thereon, 
and repair of this. On notification by 
the stores department he inspects, as- 
sembles and repairs oil cutouts of a 
specified make, including ordering re- 
placement parts. On or before January 
10 and quarterly he cleans the cooling 
water filter for certain rectifier sets. He 
stocks one complete set of bare copper 
fuse wire used in cutouts in sizes 26 
to 16 inclusive, and requests replace- 
ments as issued, also keeping on hand 
an ample supply of filled spools in the 
repair shop in order to replace an 
empty spool with one containing the 
proper size for any employee upon re- 
quest. 


Gear Lubricant 
To Be Kept Clean 


The reason for a mysterious but also 
annoying local epidemic of excessive 
gear wear was a simple one. The cause 
for the malady was determined by 
Westinghouse engineers. Fly ash or 
other abrasive dust was getting into the 
lubricating oil. That hard dirt parti- 
cles in gear lubricant are not good is 
not a new idea, of course. But it had 
not been generally appreciated how lit 
tle abrasive dust—fly ash, ore dust, oF 
even logbark dust—need be present 
for consequences to be serious. In one 
case, gears of a turbine-driven induced 
draft fan were wearing and becoming 
noisy in a matter of days. Analysis of 
the lubricating oil indicated a small 
amount of fly ash. Applying adequalt 
cil filters solved the trouble. 
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\\7E make these surveys right 
along, and they result in a 


common-sense plan to assure cor- 
rect application of the right lubri- 
cants. Briefly, this is what the Shell 
Lubrication Engineer will provide: 


I. Survey and analysis of the lu- 
brication requirements of your plant 
engines and machines. 


2. Recommendations of proper 
lubricants, together with specific 
instructions as to when and how 


they should be used. 


3. Scheduled check-ups for all 
Critical or unusual machinery. 
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4. Reports (if you want reports) 
about the performance and econo- 
mies of recommended lubricants in 
use in your machines. To the Shell 
Lubrication Engineer, though, the 
best report is short and sweet: “All 
machines continuously in service, 
well lubricated.” 
ee 

Right here we ought to warn you 
that the Shell Lubrication Engineer 
isn’t going to tell you everything 
you’re doing is wrong—he may, in 
fact, find very little fault with the 
lubricants and procedure you are 
now using. 


Then, too, he will come to you 


SHELL INDUSTRIAL LUBRICANTS 






without a rigid set of rules. Your 
lubricating procedures are probably 
based on pretty sound experiences 
that your own folks have had. Your 
problem is really one of picking out 
the weak spots before they become 
trouble spots... 


So call the Shell Lubrication En- 
gineer for that survey. If your prop- 
erty is so large that he needs help, 
he will have it. You are bound to 
gain, if it is only peace of mind! 


There is no obligation on your part. 
Call your local Shell Representative, or 
write Shell Oil Company, Incorporated, 
50 W. 50th Street, New York 20,N. Y., 
or 100 Bush Street, San Francisco 6, 
California. 
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Puppets Tell Lighting 
Story in Schools 


ROY H. KNOX 


Sales Promotion & Advertising Manager, 
Birmingham (Ala.) Electric Co. 


Discarding the lecture-chart method 
employed in former years, the story of 
better light, better sight, better grades 
is dramatically and entertainingly told 
in the public schools of Birmingham 
by means of a puppet show put 
on by the Birmingham Electric Co. 
Reddy Kilowatt, as the leading char- 
acter, instructs Mary and Sam, two 
school children, on how to improve 
their using the fight 
kind of light while studying. The plot 
is full of trickery, pathos, and genu- 
ine byproducts of _Sam’s 
schemes to prevent mother’s seeing his 
bad report card. With Reddy Kilo- 
watt’s help, the children and mother 
are delighted to learn the comfort and 
convenience of proper lighting. Also, 
the children learn about diffused light, 
glare, and correct posture while study- 
ing. The ensuing results: better grades 


grades by 


fun as 


Residential 
Rural 


and report cards for Mary and Sam. 

Music for the show is produced by 
a portable turn-table and amplifier 
which plays Reddy Kilowatt’s theme 
song at the opening of the show, be- 
tween curtains, and at the close of the 
performance. Since all school children 
know and love the Marine song, a 
Reddy Kilowatt jingle was devised to 
fit the tune. 

Although the show makes use of 
four characters, only two people are 
required to portray them. Two home 
economists .of the company ably work 
the puppets and assume different voices 
to suit the characters. In addition to 
working the puppets and talking for 
them, the puppeteers deftly work light 
switches, use a noise maker, blow a 
whistle, draw curtains, and turn on the 
music. | 

When presented to school officials 
for their approval, the show met with 
enthusiastic response. Schedules for 
its appearance were immediately 
planned for all elementary schools in 
the City. During the school year, ap- 
proximately 60,000 school children will 


REDDY KILOWATT puppet show dramatizes proper lighting for school children 
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learn visually and in an entertaining 
manner the importance of light in its 
relationship to eye conservation. 

The puppet theatre, which is approx. 
imately six feet high and three feet 
wide, weighs no more than one hun. 
dred pounds and is made up of five 
sections for convenience in transport- 
ing it. The ease of setting up and dis. 
mantling the stage is further aided by 
a hinged backdrop with the furniture 
attached. Although effective 
lighting is used, a drop card with a 
bare bulb illustrates the wrong kind 
of lighting for the opening of the play, 
Later, proper lighting is_ illustrated 
with miniature I.E.S. lamps. The 
whole set fits easily into the back of 
an automobile which transports it from 
one school to another. 

Beco’s puppet show is entirely a com- 
pany project: The script originated 
in the sales promotion and advertising 
department; the stage and_ scenery 
were made by the display department; 
the puppets were dressed by the home 
economists. 


stage 


Priority Register for 
Post-War Appliances 


R. G. KNOWLTON 
Sales Manager, Concord (N. H.) Electric Co. 


A “Priority Register” to give the 
Concord (N. H.) Electric Co. informa- 
tion concerning the interest of prospec: 
tive customers in household electric ap- 
pliances to be available in the post-wat 
market was established in the com- 
pany’s main offices about two years ago, 
with the result that approximately 
2,000 4-in. by 6-in. cards have been 
turned in by visitors to this establish- 
ment. Persons entering the office pass 
this “Register” on their way to pi) 
electric bills, and take advantage of # 
writing table accommodating two pee 
ple at a time in checking appliances 
which they are interested. Cards att 
deposited in a box 5 in. by 10 in. by 
71% in. (deep), the cover being # 
tached to the under side of the table 
edge and protruding beyond so that # 
slot in the cover shows. The box itsel 
hangs in a slide which is part of the 
cover. . 

Major interest has been shown ® 
refrigerators, washers, ranges, ir00 
and toasters; but in reality cards havt 
been filled out for nearly every type ° 
appliance which the company cartié 
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lighting Takes Auother Stop Forward! 


TIRELY NEW AND COMPLETE LINE OF 


Commercial Fluorescent 
Luminaires 












Deluxe 4-Light Louvered 
Model No. 3011 


(2-Light Model No. 3009) 

















he 

1a: oe + * e . 

" Setting a New Standard in Lighting Service! ALL THESE FEATURES! 

iP Offering Exciting New Modern Designs in 2-Light and 4-Light Units . . . Glass-Shielded, ada aia 

ar . 

c Louvered and Open Types « Instant Start » New Patented “‘One-Man Quick-Mount”! 2. Scientific Shielding 

o 3. Proper Lamp Spacing 

BY New opportunities for sales and profits ... greater than you've ever known ... are open to 4. Trve, Full-Depth Louvers 

ely you now! For MITCHELL ingenuity brings you modern Luminaires to answer every demand 5. Lentneus Bad Plates 

" for soft, glare-free lighting in stores, offices, schools, public buildings! In this new complete 6. Instant Start 

sh line, you get a dozen and more vital advantages that enable you to provide the finest lighting 7. Surface or Suspension 

ass performance on the market! Installation is simpler than ever. Maintenance is made easier for ne 

pay servicing economy. Values are exceptional because each unit does a big job for the money. - “a a 

a . . . 

. Add to all this the great record and nation-wide «1. yoy Catalog No. 285 ©, Cuvbinn Gidea 

D acceptance achieved by MITCHELL products Use Rie nemeeth sath obs Mies 10. Fleur-o-Lier, U.L. and 

$n through the years ... and you have the strongest trates and describes complete line E.T.L. Approved 

are selling line today! Build a big commercial lighting of Commercial Luminaires.  In- 11. Single Carton Packing 

. by business. Get volume sales and volume profits. eee aan CS. Meher Comantes 

: ; Sell MITCHELL Luminaires in 1946! mation! Write for it now! 

able . . 

at Mitchell Manufacturing Company 

tsell 2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS 

the West Coast Factory and Sales Office: 1019 N. Madison Ave., Los Angeles 27, Cal. 

n iD 

irons 

have 

of MAKERS OF 

pe New, improved heavy- Units may be sur- 

arries gauge steel wireway chan- face mounted direct Commercial and Industrial Flvores- 
nels, with abundant knock- to ceiling, or suspen- cent lighting Equipment * Store 
outs for mounting and wir- ded by Canopy and Window Lighting + Spotlights and 

) RLD ing. Wires, sockets, starters, Stem Set (extra). Floodlights * Desk Lamps * Port- 






glass panels, louvers, and 
other components are 
readily accessible for 
replacement, servicing, 
cleaning. 





Models illustrated 
above may easily 
be joined end-to-end 
in continuous rows. 
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It was Wabash, of course! 

Wabash who made infra-red a practicable tool for 
increasing industrial production—and cutting manu- 
facturing costs. 

It was Wabash who developed the special Birdseye 
tungsten filament that provides uniform distribution 
of radiant energy . . . at the wave lengths best suited 
for the purpose. 

Wabash who devised the sealed-silver reflector 
lining that always stays bright—who locks each lamp 
with the “Superlok” lamp base that even terrific 
tunnel temperatures cannot loosen. 

And it’s Wabash who helps you engineer each 
application, to meet the requirements of your job. 

So, remember, when you make your plans to profit 
by the proved advantages of infra-red in speeding up 
baking, drying and preheating processes—it will pay 
you to come to the company that is first in the field 
of infra-red. 


WABASH CORPORATION 
345 Carroll Street, Brooklyn 31,N. Y. 


A Subsidiary of Sylvania Electric Products Inc. 


WABASH-BIRDSEYE 


FIRST IN INFRA-RED 
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FIG. 1—Visitor to utility office files card 
indicating interest (without commitment) 
in home appliances when available 


or plans to sell. As yet the company | 
has not had the opportunity to find 
out the proportion of definite prospects 
covered by the card records, but in the 
case of electric irons, 60 percent of the 
number ef persons notified through 
this card system that such appliances’ 
are available have purchased them. No} 
commitment is involved except am 
agreement by the company to notify 
the signer of each card when partic 
lar merchandise is available. 


Tool Steel Super-Cooled 
In Deepfreeze Unils 


During the war while the possibil 
ties of quick freezing in the storage d 
surplus foods have been captivalilig] 
the imagination of housewives over 
country, the industrial counterpart af 
the home freezer—a mechanical tf 
frigerator capable of developing tem 
peratures of the order of —120 deg 
F.—has been imparting greater hard 
ness and wearing properties to tool 
steel through the application of a ne 
heat-treating technique known as “# 
per-cooling.” 

This technique, which is being used 
by such firms as Lindberg Steel Tredl 
ing Co. and Perfection Tool & Melt 
Treating Co., Chicago, makes it Pf 
sible to attain improved cutting PM 
erties in high-speed steel and increa® 
hardness in case-hardened steel & 
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MODERN ALCHEMIST 


»»e-producing the world’s foremost resistance alloy! 


Unlike the ancient alchemist who unsuccessfully 
TT: ee Me ToL Me de MeL l Lt MS Male Mall > (Tae 
Cols: MEM Il: Ml CUM Ll M dale lll Mee leet: lL a 
Nichrome—the world's foremost heat and corrosion 


TIES Lae Lied 


But it takes more than a balanced union of nickel and 
chromium to produce the superior properties of genuine 
Nichrome. For one, there is the all-important factor of 
exclusive Driver-Harris techniques. In every manufac- 


turing and processing operation, from furnace to spool, 


exacting metallurgical controls and checks operate to 








ESD Mla Stem aol atl Ml Tot ete ale le 
These quality controls represent 46 years of continuous 
alloy research that have established Nichrome as the 
time-tested standard by which other electrical resistance 


UC eM le Materia -t- me 


Although there are other excellent nickel and chro- 
mium combinations, there is only one Nichrome .. . 
and it is made only by Driver-Harris .. . thus Nichrome 


is at once the registered Trade Mark and symbol of 


ry Teds -St al? Faille Lal MS] CA LT Oa ad 


Harr 
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Driver-Harris 


COMPANY 


NEW JERSEY 


a BRANCHES: Chicago © Detroit * Cleveland ¢ Los Angeles « San Francisco © Seattle 


HARRISON ° 
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FOR FOOL-PROOF SAFETY EVERY TIME 
IN CUTTING MOTORS FROM THE LINE, 
THIS FEDERAL RELAY DOES THE TRICK 


WITH THOSE WHO KNOW— 
IT’S BOUND TO CLICK! 


FEDERAL 
OVERLOAD RELAYS 


STANDARD EQUIPMENT ON 


MAGNETIC 
MOTOR STARTERS 


Wherever overload protection is 
needed . . . whether on new or 
existing installations . . . Federal’s 
Overload Relays will provide the 
“plus-margin” of dependability gen- 
erally associated with Federal prod- 
ucts. Naturally, these relays are built 
into Federal Noark Magnetic Starters 
... but remember, too, that they’re 
availcble for your special appli- 
cations. Federal Overload Relays 
provide conveniently located load 
and control circuit terminals, often 
making additional terminal blocks 
unnecessary. 


DESIGNED FOR 
AUTOMATIC OR 
MANUAL RESET 


Diagram shown above 
illustrates Plunger 
(arrow) set for 
“automatic” reset. 


Plunger is set 
for “hand’’ reset 
in above diagram. 
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FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 
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> PLANTS: HARTFORD, CONN. - NEWARK, W. J. 





proper analysis, and to stabilize the 
size of all steels. 

Very briefly, super-cooling may be 
thought of as a method of securing a 
quicker quench and of carrying the 
quench down below room temperature 
into the sub-zero region where, as 
temperature goes lower and_ lower, 
more and more Austenite is trans- 
formed into Martensite, a stable, hard 
and wear-resisting granular structure 
that imparts its desirable properties to 
the steel. 

All alloys do not require the same 
minimum temperature for transforma- 
tion. Investigations have proved that 
the range of from —80 to —120 deg. 
F. will promote transformation in most 


DUPLEX CHAMBERS in this super-cool- 
ing unit can be operated simultane- 
ously or alternately as desired, Tem- 
perature of each can be adjusted at 
will. For most work they are operated 
at —120 deg. F. continuously 


of the tool steels and other alloyed 
steels used today. 

For many years it was difficult to 
secure temperatures low enough to pro- 
mote sufficient transformation of Aus- 
tenite to be effective. This limitation 
delayed investigation of the effect of 
low temperatures on alloy steels. 
Within the past five years, however, 
super-cooling has been rendered en- 
tirely practical as a mass production 


| heat-treating operation by the develop- 


ment of mechanical refrigerators cap- 
able of developing temperatures low 
enough to transform up to 95 percent 
of the Austenite remaining after a con- 
ventional quench. 

Proof that the super-cooling does 
bring longer tool life is to be found 
in service records showing anywhere 
from 25 to 300 percent improvement 
in the number of pieces cut per grind 
of tool. Steel wool cutters, for ex 
imple, which required grinding every 
four hours with conventional heat 
treatment, when subjected to sub-zero 
transformation during the heat-treat- 
ing cycle had their life increased to 
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and conference 


Pinsporgy” 
y 
Permaflector 


ELECTRICAL WORLD 


Illustrated above is an outstanding super- 
market interior in which Pittsburgh Perma- 
flector Incandescent and Fluorescent Equip- 
ment is used to achieve efficient illumination 
and a sales-stimulating overall effect. In 
this, and thousands of other commercial, in- 
dustrial and institutional applications, Pitts- 
burgh Permaflector Equipment provides 
the ideal answer to ALL lighting needs. 

Designed to be flexible and functional, 
engineered to be efficient and practical... 
Pittsburgh Permaflectors combine ease of 
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installation and maintenance with maximum 
illuminating efficiency. 

For your next lighting requirements — 
whether for modernizing or new building 
—-PLAN your lighting layout around Pitts- 
burgh Permaflector Incandescent and 
Fluorescent Lighting Equipment. You will 
find: “There’s a Permaflector for Every 
Purpose!’’ Consult your nearest Pittsburgh 
Lighting Engineer—or write direct. We will 
gladly help you put PLANNED PERMA- 
FLECTOR LIGHTING to work for you. 


LE bu of ( Aaa 7 CULL AA 


OLIVER BUILDING - PITTSBURGH 22, PA 


MANUFACTURERS OF PERMAFLECTOR LIGHTING EQUIPMENT 
DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERYWHERE 


Permaflector Lighting Engineers in all Principal 
























Pe KE " 
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Industrial plants, warehouses, docks, transformers, oil 
quench tanks—no two are alike, hence no two should be 
treated alike in the matter of fire protection. 






“Automatic’s” job for many, many years has been to 
design, manufacture and install fire protection systems. We 
know that what is adequate in one instance may not be 
suitable in another. Fire protection in a cold storage plant, 
for example, would be wholly inadequate for a powder 
manufacturer. 

Right there is where the knowledge and skill of “Auto- 
matic’s” engineers is of inestimable value. Drawing from 
a wealth of experience, they recommend 



































: eae ! 
only that fire protection system which is . 

: 7. _o” Mutomatiz 
best-by-test for any given purpose or con- AYRE-FO 
dition. Aik SLUMAETS » IT soLaTts® ff : 

% Olina! 

Today’s executives, entering upon an 
era of peace-time effort, know the wisdom —a famous member 
2 I of the “Automatic” 
of safeguarding lives and property .. . Sprinkler Family. 

% . Ae Provides adequate 
which explains why so many are writing protection for 
“A 2 99 f i. ° ° quench tank, trans- 

Automatic” for detailed information on former, oil line and 
. ther fires of flam- 
fire protection. Why don’t you? sucbbelonih aden. 


ge 
* 3% , 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
| YOUNGSTOWN, OHIO........+.OFFICES IN 36 CITIES 


**Automatic”’ Sprinkler manufactures and installs a complete line of fire 
protection devices and systems for all types of fire hazards. Listed by Under- 
writers’ Laberatories, Inc., and approved by Factory Mutual Laboratories. 
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eight hours before grinding was re- 
quired. 

Super-cooling has also been used to 
stabilize the dimensional properties of 
gages and machine parts where 
“orowth” of the part with age would 
be harmful. The transformation from 
Austenite to Martensite at room tem- 
perature takes years to complete and 
it is accompanied by a change in the 
size of the piece. Martensite occupies 
more volume than Austenite. Because 
of this gradual growth it has been the 
practice, in the past, to “age” very 
accurate gages for a period of one or 
two years. Now, however, with super- 
cooling, the gage or machine part can 
be lowered in temperature to the point 
where transformation to Martensite, 
hence size stabilization, takes place in 
hours or days instead of years. 

Both the Lindberg Steel Treating 
Co. and Perfection Tool & Metal Treat- 
ing Co., specialists in the treatment of 
metals, use double-chamber Deep- 
freeze units for the routine application 
of super-cooling to treating cycles, 
Units employed are capable of with- 
drawing heat at the rate of 4,000 B.t.u. 
per hr. at —120 deg. F. Units of this 
type have two cold chambers which 





SUPER-REFRIGERATORS cool tool steel 
to —120 deg. during heat-treating cycle 


can be operated either simultaneously 
or alternately and at independently 
adjustable temperatures. In practically 
all instances, however, the chambers 
are held at —120 deg. constantly. 

The refrigeration equipment that 
cools these chambers employs two com- 
pressors. One compressor and evapo- 
rating coil is used exclusively to cool 
the gaseous refrigerant (to —50 deg. 
F.) before it enters the second com: 
pressor. Evaporating coil of the sec 
ond compressor reduces the tempera 
ture of the super-cooling chambers. 
Both compressors are powered by indi- 
vidual 2-hp., 220-volt motors. 
















FROM EXACT PROPERTIES 
TO FINISHED PARTS 


PANELYTE 


can be FABRICATED to your order 





nee 


PROPERTIES 


PANELYTE properties are listed below—not as descriptive of 
any one grade of these paper. fabric. fibre glass, and 
asbestos base thermo-setting plastics—but to show the range 
of properties of the 32 grades. 


HIGH DIELECTRIC STRENGTH 


Volts /Mil. Short Time Test, 4%” Thickness—up to 700 volts. 

Dielectric Constant, at Radio Frequency (1 megacycle from 6 to 
5 for electrical controlled grades) 

Power Factor, at Radio Frequency (1 megacycle from 6.5% to 
2.5% for electrical grades) 


UNUSUAL STRUCTURAL STRENGTH 


Izod Impact Strength (ft. lbs. per inch of notch)—0.5 to 20. 
Compressive Strength (psi)—20,000 to 55,000. 
Tensile Strength (psi) —7,000 to 35,000 
Modulus of elasticity in tension (psi x 105)—7 to 30. 
} Flexural Strength (psi) —12,000 to 40,000. 


EASY MACHINABILITY 
May be Sawed, Die Punched, Drilled, Lathe Turned, Milled, 
Knurled, Grooved, or Shaved. 


LIGHT WEIGHT 
20 Cubic Inches Per Pound—Half Weight of Aluminum. 


LOW WATER ABSORPTION 
As low as 0.7% in 24 hrs. immersion. 
CORROSION RESISTANT 
| Not affected by Water, Brine, Oil, Ordinary Solvents, Coolants, 
Ketones, Esters, Most Acids and Weak Alkalies. 
LOW COEFFICIENT OF FRICTION 
LOW THERMAL CONDUCTIVITY 


GOOD DIMENSIONAL STABILITY 
Low Cold Flow—Uniform Thermal Expansion—Does Not Warp 
Under Normal Conditions. 
EXCELLENT HEAT RESISTANCE 


Heat Resistance—300° F. for cellulosic base; inorganic base mate- 
tials are flame resistant.—Does Not Soften Under Heat.—Only 
Effect of Hot Water to Accelerate Absorption. 
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Two examples of Panelyte precision fabrica- 
tion are shown above. Panelyte laminated 
plastic, Grade 942, was selected for the ball- 
bearing retainer ring, 2 15/16" O.D., because 
of its high dimensional stability. 


The enlarged Panelyte Fabricating Plant 
(most modern in the industry) is equipped to 
turn out similarly accurately machined parts 
... lathe-turned, drilled, reamed, and under- 
cut... for you. Or intricate radio parts such as 
the one shown of Panelyte Grade 550, requir- 
ing three turret lathe operations in addition to 
milling, drilling and tapping. 

Panelyte Sales Engineers are ready to co- 
operate with your Engineering Dept., give 
designing aid, and from performance data on 
hand, make accurate estimates on the service 
life of proposed applications. 


Inquiries are invited on sheets, rods, tubes, 
and molded as well as fabricated parts. Write 
for factual ‘Engineering Data Book”. 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, 
Los Angeles, Nashville, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose, Sao Paulo, 
Sydney, Toronto, Vancouver. - 


* MASS PRODUCTION OF SHEETS, RODS, TUBES; MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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Type ''No. YIONCP" pneumatic tool for installing 
connectors: for use with connectors No. 18, 14 and 
10 on wire sizes from No. 22 to 10. Burndy Engi- 
neering Co., Inc., 107 Bruckner Blvd., New York 
54, N.Y. 


A bench-mounted, pneumatic tool, which 
makes the connection between the connector 
and the cable with a single controlled. stroke, 
has the die tilled at a slight angle to facili- 
tate operators’ work. The tool is said to 
make high-speed production possible through- 
out its wire size range. 


Incandescent Lamps 


Lamps for vibration service: 115, 120 and 125 volt 
service; 50 and 100 watt. Sylvania Electric Prod- 
ucts Co., 60 Boston St., Salem, Mass. 


Lamps are designed for marine, power plant 
and industrial equipment service where there 
is a constant jar and vibration from heavy or 
high-speed equipment. Bulb types include 
clear and inside frosted and are designed for 
vertical burning. 


Contactor 


Type _‘'I135CXX'' reversing contactor: wt. 2!/> Ib. 
size 5 3/4x4x!| 7/8 in.; for use on circuits up to 
600 v.a.c. Struthers-Dunn, Inc., 132! Arch St., 
Philadelphia 7, Pa. 


Reversing contactor is designed for use 
with polyphase motors up to 1 hp., single- 
phase motors up to } hp. and is made for use 
on circuit potentials from 110 to 600 volts a.c. 
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It consists of two 3-pole contactors mechani- 
cally interlocked and has a one-piece solid 
frame structure. It is reported as suitable 
for control operation on small hoists, door 
and window opening devices, machine tool 
cross feeds and other applications requiring 
reversing service. 


Tensile strength tester: bed is 25 ft. long, accom- 
modates cables up to 20 ft. in length; test loads 
ip to 15 tons. John S. Barnes Corp., Rockford, Ill. 


Machine was developed to determine ten- 
sile strength or modulus of elasticity of wire, 
cable, etc. Report states that an inexperi- 
enced operator can perform the tests quickly 
and safely without resorting to laboratory 
methods. Elongation of material under test 
is registered automatically on the verniers 
on the machine front. Verniers may be reset 
to zero at any time during the test so that 
comparative readings may be obtained for 
portions of the test cycle. 


Resistor 


Type "RN" resistor: operates in temperatures up 
to 275 deg. C. P. R. Mallory & Co., Inc., Indiana- 
polis, Ind. 


Vitreous enamel tab-type unit which is 
reported to meet joint AN Grade 1 Class 1 
specifications is said to withstand thermal 


BUYING ELECTRICAL EQUIPMENT? 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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shock from 275 deg. C. to 0 deg. C. and to 
operate in temperatures up to 275 deg. C. 
Units are reported to withstand momentary 
overloads up to ten times rated wattage. 


Cushioning Meier 


Cushioning meter for measuring packing effi- 
ciency: covers range from |0 to 100 G's: operates 
on 110-volt, 50/60 cycle power supply. eneral 
Electric Co., Schenectady 5, N. Y. 


Unit consists of a detector head and an 
indicator. The head contains an electric mech- 
anism which responds in varying degrees to 
the shock it experiences. This response is 
transmitted through a flexible cable to the 
indicator, on which it is registered by the 
energizing of neon glow lamps marked to 
correspond to the peak shock expressed in 
G’s. The lamps continue to glow until the 
reset button is pressed. 


Light Source 


Microflash for photographic exposures: dissipates 
energy in 2 microseconds; dimensions, 24's x 134 
x 11% in.; wt. 72 Ib. General Radio Co., Cam- 
bridge, Mass. 


Unit consists of a power supply, which 
charges a condenser to a high voltage, and 8 
means for discharging the condenser through 
a special gas-filled lamp, designed to dissi- 
pate most of the energy in about 2 micro 
seconds. The flash may be initiated by 4 
make or break contact, by an electrical im- 
pulse, or by sound from the microphone. The 
lamp and power supply are mounted in sep 
arate metal cases which lock together In § 
single unit for transportation. 


Heat Ray Lamp 


R-40 heat ray lamp with splatter-proof bulb: = 
watt. Westinghouse Electric Corp., Lamp Division, 
Bloomfield, N. J. 


Lamp has a red heat-resisting glass 1? 
which is resistant to breakage when su? 
jected to the shock of cold water spray. It is 
recommended as a heat source for drying 
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Because: The straight groove eliminates the 
possibility of drawing a nut tight against an 
“arched” section which is out of contact with 
the strand. 





Z. Because: The straight groove fits any and all 
twists, right or left hand and a variation in 
diameter without creating any high spots to 
lessen clamping area. 


3 


Because: Bell-end grooves prevent jnjury to 
the strand. 


¢, Because: High carbon bolts prevent stripping 
or elongation. Heads are locked against turn- 
ing while tightening—and the whole clamp is 
protected against corrosion by the best process 


commercially used — HUBBARD DOUBLE- 
DIP HOT GALVANIZING. 
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Clamping area reduced by warped 
section. Causes slippage at low 
strains. 


- 
= WRONE 


High spots in clamp reduce clamping 


area, cause slippage and injure strands. 







» 
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WRONG 


Sharp edge from sheared section 
injures and weakens the guy at end 
of clamp 


——== 


RIGHT 
Hubbard Clamps have full clampin 


area. Hold to breaking streng 
_of most strands. 
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— RIGHT 


Hubbard Clamps fit snugly over 
any and all twists. right or 
and variations of diameter. 


aw 


RCAHT => 
Rounded ends of Hubbard Clamp 


sections protect strand. 


; HUBBARD .nd COMPANY 










Give your crews the 


Protection 


of this 


STURDE 
Guarded 
Pike Pole 


The patented, automatic shield 
on this SturdE pike pole is a 
safety feature for your men—an 
economy feature for you. The 
seamless steel tube slides down 


laundered articles and for other drying appli- 
cations where water or liquid may splatter 


on the hot glass bulb. 


Probe Magnets 


m 


i 
‘ 
iH 

‘ 


Vibration Tester 


Vibrating test table: table size 5x5 ft.; capacity 
1,000 Ib. L.A.B, Corp., Summit, N. J 


Unit was developed to run vibration tests 
on equipment and packages. It has two ec- 
centric shafts, one under each end of the 
table, which cause a circular motion in a 
vertical plane. The shafts may be run in 
synchronism or out of step to provide vari- 
ous degrees of vibration. 


to protect the point when not 
in use, guards it against damage 
and prevents accidents to crews. 
When action starts, the guard 
slides back, and Jocks to rein- 
force the ferrule and give added 
strength. 

The 8% in. spike is forged from 
high grade steel, heat treated 
and tempered for hard service, 
and can be easily repointed. 
The fir handles are sanded and 
lacquered, and come in five 
lengths, 12 to 20 feet. 

Here's a sturdy, long-life tool 
with a safety feature that adds 
extra value. Manufactured by 
The American Fork and Hoe 
Company, Cleveland, Ohio, 
Makers of True Temper Prod- 


ucts. 


STURDF TOOLS 
a Truk lemPen 


Prooucr 


Flexible 


robe type permanent magnets. George 
W. Hamilton Associates, Evans Building, Wash- 
ington, D. C. 


Unit is designed to probe for, and extract 
from inaccessible locations, magnetic mate- 
| 


Industrial Instrument 


rials such as screws, bolts, and nuts. All con- 
nections are made with standard threads, 
which allow for complete interchangeability. 
The rigid extension may be used with or with- 
out the flexible extension or the magnet may 
be affixed to the handle for short probing 
distances. Finish on extensions is cadmium 
plate. Magnets are reported as having long 
life and can be remagnetized when necessary. 


Air Conditioning Unit 


adding, sub- 


"Adj exet,"' instrument for 
Adjustable Index i eer 


tracting, multiplying and dividing. 
ment Co., Philadelphia, Pa. 


Instrument is essentially a pneumatic re 
ceiver with two new mechanisms added, con- 
sisting of a “span” and “zero” shift. The 
span or proportional adjustment pa” 
change between the span through which the 
instrument control point is moved and the 
change is transmission pressure which moves 
the control point. Span dial is calibrated in 
terms of the distance in percent of full scale 
that the control index will move pet - 
scale changes in pressure. Span is the mu! 
tiplying and dividing adjustment. The zero, 
or linear, adjustment adds or subtracts a com 
stant value. It is calibrated in terms of fu 
scale and moves the zero position along the 
chart. 

‘Airtopia,'’ air conditioning unit: smallest size, * 


3!/ox5x7 ft. for use in 7-room house. Drayer & Han- P - 
' Inspection Light 


son, Inc., 767 E. Pico Blvd., Los Angeles 21, Calif. 
''Eder-Lite,"' an inspection light set. 


Co., 6 N. Michigan Ave., Chicago 2 


Exclusive SturdE feature — 
Automatically released tubu- 
lar shield is easy to operate, 
locks into place and rein- 
forces head when pole is in 
use. Slips down to protect 
point for carrying and storing. 


Distributed by 
JOSLYN MFG. & SUPPLY COMPANY 
20 North Wacker Drive + Chicago, Illinois 


Harmon & 
Units are made in various sizes for use in 


homes, office buildings, laboratories, stores, 
Branches and Warehouses with Complete institutions and individual offices. The unit 
Stocks in Principal Cities of the United States | is reported to keep temperatures constant 
| (alternating between heating and cooling). 
(to control humidity and to cleanse air. 


Set consists of a built-in push button tyPe 
transformer lamp handle constructed for a 
use, a 10-ft. plug-in cord, two rigid ann 
flexible extensions of varying length wile 
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You will save time and worry . . . and avoid 
costly errors, by having C-D technicians help you 
select the appropriate material to meet your 
particular electrical insulating problem. They will 
also help you determine its most economical and 
efficient form to meet your design and performance 
requirements. 

C-D technicians have helped thousands of manufacturers 
solve ‘“What Material?”’ problems. The KNOW-HOW 
which they have acquired in solving such problems will 
enable them to help you. Their experience has not been 
limited to one or two Dielectrics, but to a wide range of 
products as shown in the C-D products listing. 

Their recommendations will, therefore, be unbiased. 

The part illustrated herewith is made of DILECTENE 
—a pure resin product having extremely 
high and stable electrical insulating properties, 
even under abnormal moisture conditions. 
DILECTENE was developed by C-D technicians 
to provide an electrical insulating material that 
would meet the high standards and exacting 
requirements of U-H-F equipment. 

Consult with C-D technicians while your 
designs are in the blue print stage. Make sure 
you are using the right electrical insulation 
in its best form . . . before your products 
go into production. Wire, phone or write 
the nearest C-D office and C-D technicians 
will get on the job. 





The Plastics 

DILECTO—Thermosetting Laminates. 

CELORON—A Molded Phenolic. 

DILECTENE—A Pure Resin Plastic 
Especially Suited to U-H-F Insu- 
lation. 

HAVEG—Plastic Chemical Equip- 
ment, Pipe, Valves and Fittings. 


The NON-Metallics 


DIAMOND Vulcanized FIBRE 
VULCOID—Resin Impregnated Vul- 
canized Fibre. 


RBC-46 









BRANCH OFFICES 


CLEVELAND 14 « CHICAGO 11 ¢ SPARTANBURG, S.C. « 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


Se TY, - ae FIBRE 
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C-D PRODUCTS 


SALES OFFICES IN 





MICABOND—Built-Up Mica 
Electrical Insulation. 


Standard and Special Forms 
Available in Standard Sheets, 
Rods and Tubes; and Parts 
Fabricated, Formed or 
Molded to Specifications. 


Descriptive Literature 
Bulletin GF gives Compre- 
hensive Data on all C-D 
Products. Individual Cata- 
logs are also Available. 













PRINCIPAL CITIES s 
CATALOG IN 


SWEET'S 
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Established 1895.. Manufacturers of Laminated Plastics since 1911—NEWARK 15 « DELAWARE 
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CHAMPION ange 


Bee ee ee 
YOU GET FOR YOUR MONEY 


<> Champion Quality —the result of forty-six years of 
concentration on the manufacture of lamps for industrial 
service. Champion Fluorescent and Incandescent Lamps are 
guaranteed to equal or exceed Federal Specifications and backed 
by the production and quality control resources of one of the 


largest lamp producers in the industry. 


<2> Champion Economy — the entire Champion manufac- 
turing and distributing set-up is devoted to the job of getting 
lamps to you at minimum cost. When you standardize on 
Champion Lamps you can be certain of getting the most 


lighting and lamps for your money. 


<> Champion Service —trained lighting experts in the 
field to help you on every lighting problem, and a carefully 
selected industrial distributor near your plant, ready and able 
to provide prompt, intelligent and economical attention to 


your lamp needs on the spot. 


Try Champion Lamps and find 
out for yourself how much 
these extra advantages mean 
to you. Let us give you the 
name of nearest Champion 
industrial distributor. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 


OIVISION os CONSOLIOATEC ELECTRIC 


February 


can be used in combination or separately, and 
four screw-in miniature tungsten bulbs of 
varying sizes. The lights and extensions 
were developed to inspect hard to get at 
places through openings as small as yy in. 
in diameter, 


Tube 


Type "3x100A11/2C39"' transmitting tube; height, 
2% in, and diameter, |'/4 in. Eitel-McCullough, 
Inc., San Bruno, Calif. 


Tube is a miniature external anode triode, 
of the “lighthouse” variety, for use in ap. 
plications requiring up tv 25 watts of power 
at frequencies above 500 megacycles. It is 
designed for fixed or mobile equipment and 
has an indirectly heated cathode with a 63 
volt heater. 


Street Light Control 


"Sun Switch:'"' directional control. 


Torrington, Conn, 


Electronic 
Ripley Co., 


Control consists of a photoelectric cell, 
amplifier tubes and a relay housed in a gray 
aluminum case. The operating unit is built 
on a chassis to which the housing is attached 
by three screws. This housing with the 
chassis is fastened to the permanently wit 


| base with a 30 degree rotary turn whic 


provides the electrical connection and, the 


| report continues, a weatherproof joint. The 


swivel bracket and the round shape ol the 


| housing is said to permit facing the phote- 


| fering with installation symmetry. 


without inte! 


light , 
The unl 


cell toward the north 
is adaptable to controlling lights on high 


ways, buildings, and billboards and at ail: 


| ports. 
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Ohio Brass Co. Promotes 
C. K. King and G. L. Draffan 


Charles K. King, who has served as 
president of the Ohio Brass Co. since 
1928, has been elected to the newly cre- 





C. K. King 


ated position of chairman of the board. 
He was also chosen as chairman of the 
executive committee. 





G. L. Draffan 


Succeeding Mr. King as president is 
George L. Draffan who has been execu- 
le vice-president since 1938. 

- V. Farmer, who for the past 15 years 
has been manager of the Canadian Ohio 


100 
nter 
unl 
high 

ail: 





BLD 





Brass Co., a wholly owned subsidiary, has 
been made a vice-president of the Cana- 
dian concern. 

Other officers of Ohio Brass are H. S. 
Black, senior vice-president; L. W. Olson, 
vice-president; J. M. Strickler, vice-pres- 
ident; W. A. Springer, secretary and 
treasurer. R. B. Black, a director since 
1930, was appointed to the executive 
committee. 

For the past 53 years, Mr. King has 
had an active part in operating and con- 
trolling the company. His first position 
in 1893 was that of manager of the Elec- 
tric Railway Department. 

Mr. Draffan came to Ohio Brass in 
1916 as assistant advertising manager. 
Before becoming executive vice-president, 
he held in turn the positions of general 
sales manager, and company secretary 
and director of sales. 


> Joun D. WApDELL recently became as- 
sociated with the Delaware Power & 
Light Co. as assistant operating man- 
ager—electric. Mr. Waddell goes to the 
Delaware utility direct from active duty 
as a lieutenant commander in the U. S. 
Naval Reserve. His electrical back- 
ground is varied in that he has been em- 
ployed in the past by the Louisville & 
Nashville R. R. Co., the Jones & Laugh- 
lin Steel Corp., and as a licensed elec- 
trical contractor. Prior to entering the 
Navy in 1942, Mr. Waddell had been as- 
sociated with the Duquesne Light Co., 
Pittsburgh, Pa., for more than eight 
years as electrical engineer in the dis- 
tribution department. 


> Paut Sick, Huntley, Mont., has been 
named manager of the Idaho County 
Light & Power Cooperative Association, 
Inc., Grangeville, Idaho, succeeding Ec- 
BERT KABAT, resigned. 


> CHartes E. Ropen has returned to 
Southwestern Gas & Electric Co., Shreve- 
port, La., after serving for five years in 
the United States Army. Floor sales 
manager in the Shreveport division mer- 
chandising department before entering 
the service, Mr. Roden has been ap- 
pointed residential sales manager. 
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M. H. Pratt Made Chief 


Engineer of N. Y. Utility 
M. H. Pratt has been appointed chief 


engineer of the Central New York Power 
Corp., Syracuse, N. Y., succeeding the 
late Albert W. Andrews. 


Following graduation from the Um- 
versity of Pennsylvania, Mr. Pratt started 
in the subway department of the Syracuse 





M. H. Pratt 


Lighting Co., Inc., and _ successively 
served as assistant to the distribution 
engineer and assistant engineer of the 
electrical department. In 1929 he was 
made engineer of the electrical depart- 
ment. 

When the Syracuse company joined 
the Niagara Hudson Power System, Mr. 
Pratt was appointed assistant to the 
engineer for the central division of the 
system. In 1937 when companies in this 
division merged to form Central New 
York Power, Mr. Pratt was appointed 
electrical engineer for the corporation. 
He also served as assistant to Mr. 
Andrews. 

As chief engineer, Mr. Pratt will di- 
rect a department which is responsible 
for the design of electric and gas systems, 
for various special studies and research, 
establishment of construction standards, 
engineering records and budgets, and the 
application of new methods to production 
and distribution of electric power and 
gas. 

Mr. Pratt is a member of the American 
Institute of Electrical Engineers. 


> R. Bry Wacner, for 20 years manager 
of the Pine Bluff division of the Arkansas 
Power & Light Co., has been made mana- 
ger of the Little Rock division, assum- 
ing part of the duties formerly performed 
by R. E. Ritchie, vice-president, who is 
now working jointly with Vice-President 
H. F. Minnis in directing the company’s 
$20,000,000 expansion program. W. H. 
Oversy Jr., manager of the southeast 





HeEmMINGRAY INSULATORS 


Favorably Known Since 1870 


Power Insulators You Can Rely On! 


Hemingray Insulators are made as you would like to have 
them made. Under exacting laboratory control! 


Every batch of glass-every lot of moulded insulators is 
checked hourly, with various precision instruments. 


That’s why Hemingray Insulators are so free from flaws, 
so uniform in quality, so dependable. 

There are ten Hemingrays for Primary Power distribu- 
tion for voltages from 2,300 to 15,000 and manufactured in 
accordance with suggested specifications of the Edison Electric 
Institute. 


There are ten Hemingrays for Secondary Power distribu- 
tion with heights ranging from 2™%e to 5%2 inches and diam- 
eters from 2% to 3% inches, 

Investigate! Hemingrays are sold by principal jobbers and 
are manufactured by Owens-Illinois, Hemingray Division, 
Muncie, Ind. 


TPE RE RE NEP IRD MU EN 2 


OWENS-ILLINOIS 
7 -HEMINGRAY INSULATORS 
____ Telephone-Telegraph 


division at McGehee, has been promoted 
to manager of the Pine Bluff _livision 
succeeding Mr. Wagner. 


Harry F erguson Advanced 
by Pennsylvania P. & L. Co. 


Ilarry Ferguson has been appointed 
operating manager of the Pennsylvania 
Power & Light Co. For a number o/ 


H. Ferguson 


years he had been assistant to the late 
N. G. Reinicker, vice-president and gen- 
eral manager. 

In his new position, Mr. Ferguson will 
have charge of the company’s plant bet- 
terment department; the generation de- 
partment, which operates 17 steam and a 
number of hydro stations; the system op- 
erating department; the test department, 
and a number of others. 

Mr. Ferguson joined P.P. & L. in 1920 
as technical engineer of power plants. 
Prior to that he was employed by the 
Hope Natural Gas Co. and the New Jer- 
sey Zinc Co. 

He was born in New Cumberland, W. 
Va., and was graduated from the Uni- 
versity of West Virginia in 1916 as a 
mechanical engineer. He has just com- 
pleted a two-year term as chairman of 
the General Section, Pennsylvania Elec- 


tric Association. 
ee 


> E. W. Fiorence, who has been mana- 
ger of the Sacramento, Calif., division of 
the Pacific Gas & Electric Co. for 25 
years, retired January 1, ending more 
than 45 years of service with that com- 
pany and its affiliates. Mr. Florence be- 
gan his electrical career in 1901 at Chico, 
Calif., where he became branch managet. 
and was later transferred to Fresno ™ 
1909 and to San Mateo in 1911. He a® 
sumed the position as division manage! 
at Sacramento in 1921. L. J. BRruNDIcE, 
former Chico division manager, will re 
place Mr. Florence in the Sacramento 
division, while W. R. Bow er, sales man- 
ager at Sacramento, will fill Mr. Brum 
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SPACER-BAR 


of high conductivity copper, dis- 
tributes pressure equally over 
conductors being clamped. 





FITTED GROOVES ——— 


conductor-shaped, keep all strands 
electrically in contact; retard cor- 
rosion by more complete enclosure. 


New HEAVY-DUTY Connector 


Patent 
Pending 












WIDER JAWS 


— provide greater area of contact; 


dispel heat; lessen fatigue and 
“relaxation” by reducing stresses 
on the conductor. 


VISE-TYPE body construction de- 
velops inside thrust 
pressure; assures 
a vibration - proof 
connection. 





Farco 7000 HEAVY-DUTY Spacer-Bar Model 
for HEAVY LOADS 3 


CONSTANT PRESSURE: The Spacer-Bar between the 
conductors helps distribute pressure equally around 
the entire periphery of each conductor being clamped. 
This relieves high stress at the point where the 
strands of the two conductors are in contact in an 
ordinary connector, thus eliminating distortion of 
cable and minimizing “relaxa- 
tion,” (sometimes noticeable in 
large-sized conductors after 
extreme temperature and cur- 
changes) which 
would cause loss of pressure. 


rent load 


BETTER CONTACT: The round 
inside diameter of jaws and 
bar increases the total area of 
contact with the conductor. 
The increased width of the 
7000 Series also insures better 
electrical contact between all 
strands of the conductor . . . a particular advantage 
in cases where corroded wires are involved. The fitted 


Easy to use 
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Full Fargo Line Distributed by 


LINE MATERIAL COMPANY 


Milwaukee, Wisconsin. 


(R tati in principal cities) 
MFG. COMPANY ccvcurzzeste, wew vont - est. 104 


groove of the connector jaws and bar retards cor- 
rosion, due to more complete enclosure. 


PERMANENT GRIP: The same features also improve 
the mechanical strength of the connector. And it’s 
more permanent electrically because the increased 
mass of the connector, as well as its greater thermal 
contact with the wire, causes greater dissipation of 
heat under fault currents. 


ALL VISE-TYPE ADVANTAGES: The Spacer-Bar Con- 
nector has the same vibration-proof vise-type body 
construction as the regular Fargo solderless one-piece 
connector. High pressure at wire contact point de- 
velops tremendous vibration-proof bind from inside 
thrust against the vise-type sleeve of the body, thus 
gripping the conductor with a vise-like action. 


Ay 


Full information on the 7000 Heavy-Duty Spacer-Bar Con- 
nector is available in data sheets and performance test graphs 
on request. Explains details of construction that assure reduc- 
tion of outages on transmission lines and distribution lines 
serving large numbers of customers. 


PR eee eee ce cece seen cee cee nese ssnsosscasesesesec= 4 
FARGO MFG. CJMPANY, POUGHKEEPSIE, N. Y. 
Please send me, without obligation, full informo- 
tion on the 7000 Heavy-Duty Connector. ; 
POD. oda ke do ae Wi a aa 
' ' 
' ' 
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' 
5, Miss aw cth Fac cade bande ddaeecenen : 
City . State 
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® Back in 1913, Buckingham 

of Binghamton took over the 

famous Stephens Climber business— 

a business that had made Safety its watch- 

word since 1901. Buckingham expanded 

the Climber line to include Linemen’s Belts, 

Safety Straps, Climber Straps, Pads, Tool 

Pouches, Knives and other equipment. 

Every piece carefully designed for comfort 

. . . rigorously inspected for quality... 
and rigorously tested for safety. 


The United States Army Signal Corps, twenty-eight 
great utility companies, and prominent telephone 
companies, railroads and fire departments all over 
America are using Buckingham equipment—finding 
that it meets the most exacting requirements for 
safety, for practicality, for comfort and economy. . 


Write today for Catalogue 24 showing 
the complete Buckingham line. 


Buckingham distributors in many principal cities. 


Buckingham Climbers, Series 26—Medium 
Weights. Shanks shaped to fit the leg. Gaff 
set close to foot piece —less strain on 
Climber, more comfort for lineman, 


Buckingham Climbers, Series 27 — Light 
Weight offset shank brings spur in align- 
ment with the wearer's center of gravity, 
prevents Climber from twisting and slipping 
back on leg. 


Buckingham Featherweight Climber 
Average weight 2 Ibs. 10 oz. per pair. 
Rights and Lefts. Ring loops for foot straps. 


Buckingham Easy Belt, No. 56R © 

Made of best harness and chrome tan lace 
leather. Light in weight, yet so constructed 
that it has ample strength for severest 
service. Rolled edges. Floating feature in 
four-loop tool strap for efficient work. Forged 
Dee-Rings, buckles, individually tested. 


Buc kin g yn QA RRR manuracturine co.., nc. 


Walter E. Craw, President 


5-7 Travis Street, Binghamton, N. Y. 


dige’s place at Chico. Other appoint. 
ments include W. L. Greer, who will be 
the new sales manager of the Sacramento 
division. 

e 


Personnel Chonges Made 
by Puget Sound Power 


Five changes in personnel have been an. 
nounced by Puget Sound Power & Light 
Co. 

Charles Boring has been transferred 
to Seattle where he will be assistant to 
the general superintendent of operations. 
For the past 14 years, he has been at 


C. Boring 


Everett, first as assistant superintendent 
of light and power, then superintendent. 
His successor at Everett will be J. L. 
Marzluff. 

Mr. Marzluff served as company trans- 
portation coordinator during the war. He 
has been with the company for 33 years, 
starting as a lineman in Bellingham in 
1912. Among his other positions have 
been manager of the Renton and Winslow 
local offices and assistant superintendent 
of light and power at Bremerton. 

Francis H. Ferguson, superintendent of 
light and power of the Western Division 
at Bremerton, has been moved to Seattle 
where he will hold the same position in 
the Central Division. 

Albert M. McDonald, superintendent of 
distribution in the Central Division, has 
succeeded Mr. Ferguson as superintend- 
ent of light and power for the Western 
Division. Mr. McDonald started with 
Puget Sound in 1925 as a lineman. He 
has been a line foreman, general fore- 
man, and assistant superintendent of the 
Southern Division. 

Frank M. Drebick has succeeded Har- 
old Harmony as manager of the Winslow 


branch office. 
e 


> Grrarp Swope, honorary president of 
the General Electric Co., and recipient 
of numerous awards for his outstanding 
achievements in the field of human rela- 
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K&M EBONIZED ASBESTOS 


This modern electrical insulating material—developed specifically for switch- 
boards, bus bar runs, testing tables, panel boards and similar uses—measures 
up fully to the most rigid requirements encountered in such service. 


The dielectric strength of a 4’’ sheet of K&M Ebonized Asbestos will with- 
stand 19,000 volts without waesedinan ...a 1” sheet, more than 53,000 volts. 


Nature made Asbestos... 


It has the structural strength needed to hold heavy switches and instruments . . 
Keasbey & Mattison has made 


firmly and securely. It will withstand severe shock, vibration, sudden tem- ; 

$ perature changes...is highly resistant to oil.and water...and will not it serve mankind since 
| shrink, crack or bulge. 1873 

The ability of K&M Ebonized Asbestos to meet all service conditions is due 

: to its rugged construction and special composition—a combination of asbestos 

fibre, binding cement and insulating compound, moulded under high pressure 


into monolithic sheets of uniform density throughout. 


K&M Ebonized Asbestos is available for immediate delivery ...in thick- 
nesses of 4” to 4’, standard or special “panel” finish. It meets the technical 

w requirements of the Underwriters Laboratories, Inc., when built into an 
assembled unit. 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 
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Protect Now with GRINNELL MULSIFYRE 


Breakdown in a 16,000 k.v.a. transformer... severe internal arcing... 
relief disc blows out... oil is violently ejected .. intense fire envelopes nearby 
equipment...two adjoining transformers let go and add to the fury of the 
flames. It took a 12-hour battle to subdue the fire — and $50,000 to replace and 
repair the damage! 


A Grinnell Mulsifyre System now protects the new equipment -as it does the 
installations of many other public utility transformer stations. 


Wide acceptance of Grinnell Mulsifyre Systems is based on a proved effective 
principle -in which blazing oil is emulsified with a driving spray of water. The 
oil is turned into a liquid which is incapable of burning - the fire is extinguished 
in a few seconds — reignition is prevented. 


There is absolutely no conductivity along the discharge of a Mulsifyre pro- 
jector when spray strikes conductors carrying high voltages. Mulsifyre Systems are 
permanently installed — are constantly on guard when operated automatically - or 
may be operated manually. 


Recommended by Underwriters’ Laboratories for use in extinguishing fires in 
flammable oils immiscible with water, wherever such oil is a fire hazard — in trans- 
formers and other oil-filled electrical equipment. 


Don’t wait for fire to strike! See that your 
equipment has this 24-hour-a-day protection 
from now on. Grinnell engineers will help you 
plan protection for your specific needs, 


inc. 
Executive Offices, Providence 1, R. I. 
Branch offices in principal cities. 


tions in industry, received in absentia the 
American Society for Metals’ gold medal 
award for his accomplishments in pro- 
moting research for the increased use of 
metals. The award was made _at the 
annual meeting of the society held on 
February 7 in Cleveland. 


W. Weaver New President 
of Ansonia Electrical Co. 


William J. Weaver, since 1942 vice- 
president in charge of operations for 
The Ansonia Electrical Co., wholly owned 


W. J. Weaver 


subsidiary of Noma Electric Corp., has 
been elected president of Ansonia. He 
was formerly associated with the Bryant 
Electric Co., a subsidiary of Westing- 
house Electric Corp., for 20 years. 

A. P. Lunt, chief engineer since 1943, 
was elected a vice-president. 


> Hoyt L. Tay.or, utilities engineer for 
the City of Louisville (Ky.) for the past 
ten years, has resigned to open an office 
for utilities and industrial engineering 
studies in Louisville. 


PE. S. Evans has been appointed to 
the position of secretary of the industrial 
relations committee of the Edison Elec- 
tric Institute. In his new position, Mr. 
Evans will collect and compile statistics 
and other data on industrial relations for 
member companies of the Institute, and 
will serve as a source of information on 
all phases of employee relations and kin- 
dred subjects for the electrical industry. 
Mr. Evans brings to the Institute more 
than ten years’ experience in several 
fields of industrial relations work. In his 
last connection, he was with the Employ- 
er’s Advisory Council, assisting industry 
members of the 2nd Regional War Labor 
Board in research and case preparation. 
His work included the counseling of im 
dustries in the preparation and presenta- 
tion of dispute cases to the board. Prev- 
iously Mr. Evans was personnel manage! 
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Looking Ahead For 1946 





Indications are that 1946 will be a busy 
year for power plants because of the great 
amount of modernization and new con- 
struction planned. The continued increase 
in the use of electricity in the fields of 
transportation, communications, housing 
and many branches of industry keeps the 
power consumption curve generally up- 
ward. It follows therefore, that as elec- 
tricity continues to find more uses in in- 
dustry and new applications in the home 
and on the farm, many power plants must 
increase their capacities either by modern- 
izing or by adding new equipment. 


Planning Future Growth 


What has been learned from the war? 
During those difficult years, power plant 
operators were called upon to produce 
more and more electric power despite the 
added burdens of inadequate manpower, 
fuel shortages, and material restrictions. 
The fact that power plants came through 
with flying colors can be credited to far- 
sighted management policies which made 
possible the extension of capacities con- 
siderably beyond normal, and the ingen- 
uity of the engineer which enabled plants 
to operate despite overloaded equipment 
yadly in need of replacement. 


Those plants which had good condenser 
tubing made from the most corrosion re- 
sistant alloys were in a very favorable 
position because they could stand over- 
loading. On the other hand, plants with 
poor, worn out condenser tubes had to 
nurse them along. Restrictions in copper 
and brass for the war effort therefore 
placed a greater hardship on plants which 
could not take advantage of the more cor- 
rosion resisting alloys. 


Trend Toward Better Alloys 


Since the type of condenser tubes used 
has a very important bearing on the effi- 
ciency and operating expense of power 
plants, the trend is toward the use of more 
corrosion-resistant alloys. There are many 
factors which have an adverse effect on the 
life of condenser tubing—faster steam con- 
densation which requires high circulat- 
ing water velocities; and increasing con- 
tamination of water by chemical and in- 
dustrial wastes. Many operators are study- 
ing these conditions as they apply to their 
power plants. 

They are carefully observing the life of 
st installations of various|condenser tube 
©ys in order to learn which one is best 


te 


suited to their particular circulating water 
and operating conditions. 


Increased Efficiency Necessary 


There are additional factors which 
management must take into consideration 
when planning for the extension and mod- 
ernization of power producing facilities. 
The cost of labor is rising and there seems 
to be little prospect of materials selling for 
lower prices. Consequently, increased effi- 
ciency will go a long way toward offsetting 
these conditions. 


One of the most important factors in 
improving the efficiency of power plants 
is the use of modern corrosion-resistant 
condenser tube alloys. Operators can 
choose from a number of fine alloys which 
have been developed through extensive re- 
search in the field of corrosion as well as 
along metallurgical lines. A large number 
of field and service tests have been carried 
out in cooperation with power plant opera- 
tors by our Technical Service Department 
made up of laboratory-trained men, some 
of whom specialize in corrosion. These 
tests help determine what results may be 
expected of the various condenser tube 
alloys under actual operating conditions. 
Such programs bring beneficial results 
both to producers and users of tubing. The 
trend is toward greater cooperation be- 
tween the manufacturers and operators. 


Less Frequent Retubing 


Metallurgical research has accomplished 
a great deal in developing alloys to resist 
dezincification, impingement, general thin- 
ning and other types of corrosion. Im- 
proved equipment and processing tech- 
niques have brought forth fine corrosion- 
resistant alloys, such as Duronze IV (alum- 
inum brass), cupro nickel and cuzinal 
(aluminum brass) which stand up longer 
under corrosive water conditions and high 
water velocities. 
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Looking down into an open surface condenser 


From the standpoint of economics it 
may be cheaper in the long run to use a 
moge expensive corrosion resisting alloy. 
This will bring down the condenser-serv- 
ice-hour-cost because of its longer life—less 
frequent retubing and lower maintenance. 


Much technical information on cor- 
rosion, characteristics of various alloys, 
specification data, etc., is contained in 
Bridgeport’s 112-page Condenser Tube 
Manual. Write for your copy on company 
stationery. 





Corrosion and Biofouling 
of Copper-Base Alloys 
in Sea Water 


Engineers and metallurgists interested 
in the corrosion resistance of copper-base 
alloys in sea water, will find much valuable 
data in a paper prepared by C. L. Bulow, 
Research Chemist of Bridgeport Brass . 
Company. This appeared in the Trans- 
actions of the Electrochemical Society 
1945, 87, 319. 


During June, 1942, plans were laid for 
making an extensive sea water corrosion 
test. It was hoped that information would 
be obtained concerning thirty copper-base 
alloys which could be used as standard 
reference values in connection with their 
corrosion resistance in clean sea water. 
Further consideration of the problems in- 
volved in such an extensive test led to the 
use of the excellent facilities available at 
the International Nickel Company’s sea 
water corrosion test station at the Ethyl- 
Dow Chemical Company, Kure Beach, 
N. C. This paper is a preliminary report 
covering the results obtained during the 
first year of testing at this site. 


A total of 240 test pieces of copper alloys, 
of widely varied composition, were exposed 
to clean flowing sea water (60 to 90 cm./ 
sec.) for periods of six and twelve months, 
during which the water temperature ranged 
between 2 deg. and 30 deg. C. 


Alloys tested include Muntz Metal, 
high brass, cartridge brass, commercial 
bronze, various coppers, admiralty, alumi- 
num brass, naval brass, manganese bronze, 
phosphor bronze, silicon bronzes, alumi- 
num bronzes and cupro nickels. Corrosion 
rates of the different alloys are discussed 
and data presented on loss in tensile strength 
and weight, impingement corrosion as well 
as general surface pitting. There are also 
data on the effect of alloying elements such 
as arsenic, aluminum and iron. There are 
19 tables, 8 sets of curves as well as 
descriptive material and photographs. 

We shall be glad to supply reprints of 
this paper. Kindly address your request 
on company stationery. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN.- ESTABLISHED 1865 
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GUARDING THE LIFELINE 
with 4-way protection! 


Cable is the lifeline of power and communications systems. Give it this 
vital 4-way protection with ORANGEBURG* CONDUIT .... 


1. Protection from cable sheath abrasion 

. because of its smooth bore, ORANGE- 
BURG reduces the danger of damage to 
the sheath when cable is pulled into duct. 


2. Protection from pulling tension . . . be- 
cause the friction coefficient is lower in 
ORANGEBURG than in ducts made of other 
materials, lessening strains caused by 
cable pulling tension. 


3. Protection from water infiltration .. . 
because ORANGEBURG’S impermeable wall 
gives cables maximum safety from ground 
water and resulting corrosion. 


4. Protection with cable movement... be- 
cause the smooth surface of ORANGEBURG 
reduces wear on the sheath as the cable 
expands and contracts with changing 
loads. Write for the Catalog today. 


THE FIBRE CONDUIT COMPANY * ORANGEBURG, N. Y. 


Graybar Electric Co., Inc. 


* Distributors * General Electric Supply Corp. 


*Reg. U.S. Pat. Off. 


ORANGEBURG. 


WITH 50 YEARS EXPERIENCE IN THE MANUFACTURE OF NON- 
METALLIC CONDUIT AND PIPE, SERVES THE POWER AND LIGHT, 
TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, PETROLEUM, | 
PLUMBING AND BUILDING SUPPLY FIELDS WITH ELECTRICAL FIBRE 


CONDUIT . 


ioe ELECTRICAL UNDERFLOOR vénylt SYSTEMS . 
$ 


. AND © 








of General Cable Corp.’s largest plant 
at Rome, N. Y., and had also held the 
same position at the Shelton, Conn., plant 
of Sidney Blumenthal & Co. Mr. Evans 
has also spent four years in employment 
activities, specializing in executive and 
engineering positions. 


| James H. Kellogg Heads 


Switchboard Supply Co. 


In a series of changes in the officers 
of the Kellogg Switchboard & Supply Co., 
Chicago, James H. Kellogg, vice-presi- 
dent, secretary, and works manager, has 


J. H. Kellogg 


succeeded his father, James G. Kellogg, 
as president of the company. The elder 
Mr. Kellogg has been elected chairman 


| of the board. 


Other new officers are Harry C. Me- 
Cluskey, former treasurer, executive vice- 
president and treasurer; Claude D. Man- 
ning, former assistant to the president, 
vice-president and secretary; and Harvey 
O..Edson, who was made assistant secre- 
tary and assistant treasurer. 

Starting as an order clerk in 1936, 
the new president progressed through 
various positions to that of works mat 
ager in 1943, later becoming vice-presi 
dent and secretary. 


> STEPHEN B. Severson, formerly vice 
president and general manager of the 
Republic Light, Heat & Power Co., Inc. 
has been elected president of both the 
Republic corporation which serves west 
ern New York towns, and the Dominiov 
Natural Gas Co., Ltd., which serves On 
tario towns. Mr. Severson became vice 
president and general manager of the 
companies in 1924. 


> Howarp Cooney has been appointed 
head of the newly organized executive 
committee of the American Standards 
Association. Mr. Coonley, who has 
tired from active duties with the 

worth Co., is a former president of ASA 
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CAPACITORS 


Aerovox Series 20 Hyvol im- 
pregnated and filled capacitors in 
ratings up to 50,000 v..in hermet- 
ically sealed welded steel cases. 


Aerovox Series 26 stack- R 7’ 
mounting Hyvol impreg- j  ——_ 
nated and filled capacitors i 
in ratings up to 150,000 v. | 
Laminated bakelite cases. 
Cast-aluminum terminal 
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Submit your capacitor problem. 
The tougher the better! Write 
for literature. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 
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and of the National Association of Manu. 
facturers. Work of the new committee 
will have to do with financial, adminis. 
trative and executive direction of the as- 
sociation and expansion of activities. 


> Water L. KELLey, Jr., for the past six 
years illuminating engineer, Blackstone 
Valley Gas & Electric Co., Pawtucket, 
R. I., has been appointed industrial serv. 
ice engineer of the New England Machine 
& Electric Co., Pawtucket, and will cover 
southern New England in connection with 
lighting and power developments. Mr. 
Kelley was with the Blackstone Valley 
company for 12 years, and prior to that 
with the Narragansett Electric Lighting 
Co., Providence. For the past seven years 
he has been a director of the Lighting 
Engineers Club of New England and is 
also a member of the I.E.S. committee to 
study lighting in the textile industry, be- 
sides being active in the Power Engineers 


Club of New England. 


> J. C. HENKLE has been appointed gen- 
eral superintendent of the Portland Gen- 
eral Electric Co. to succeed C. P. Os- 
BORNE, whose appointment as operating 
consultant was announced simultane 
ously, Mr. Henkle has been 37 years 
with the company and for the past three 
years hag been assistant to Mr. Osborne. 
An engieering graduate of Oregon State 
College, he began as a wireman and sub- 
sequently became foreman, superintend- 
ent of electrical maintenance and con- 
struction, and assistant general superin- 
tendent. Mr. Osborne, who has reached 
retirement age, has been general super- 
intendent since 1924. 


> Witty F. Jetrer, formerly assistant 
to the president of the Air Preheater 
Corp., Wellsville and New York City. 
has been elected a vice-president of the 
company., 


> F. W. Busu has been appointed assist: 
ant manager of the electrical department 
of the Allis-Chalmers Manufacturing Co., 
Milwaukee,, and F. C. LupincTon, now 


; ; , ; P i é anager 
Benefit from our broad experience in the design, engineering acting manager, has been named manag 


and construction of UTILITY and INDUSTRIAL POWER PLANTS, of the switehgear and control sections 
either complete new stations or additions and alterations. electrical department. 


Any part of our comprehensive service is available separately 
> Frank M. Ocxee has been appointed 


POWER DIVISION » FIDELITY BLDG. * KANSAS CITY, MO. manager of sales in the Norwood, Obi, 
plant of the Trumbull Electric Manufac- 
turing Co, Mr. Oglee has been manage! 
of the Atlantic sales district previous 1 
this new assignment. He has had exten 
sive sales experience both in western a0 
eastern sections of the country. Mr. Ogle 


da be) MANUFACTURERS ) is a member of the American Institute of 
PETROLEUM » GAS and we eS ete Flectrical Engineers and of the Electri¢ 


en ; ; S 
Association of Philadelphia. HowaAn >: 
HOUSTON, TULSA, PITTSBURGH, CHICAGO, NEW YORK, DETROIT, ATLANTA, DENVER, 


Smita has been named as sales supervisor 
of farm and residential products for the 
SALT LAKE CITY, EL PASO, OMAHA, LOS ANGELES, MEXICO CITY, ST.LOUIS, MINNEAPOLIS company. Mr. Smith has been active 


the development and promotion of elec: 
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SNACK BAR FOUNTAIN ... 
TAVERN ... RESTAURANT... 


Griswold Electric Cooking Equipment 
—= Budde Load 24 Hours Dally Herel 


oe oe HERE is the Griswold 1200 meat grill, 
< NX se with cast iron grids for adequate 


————_ a ) heat reserve, a constant, dependable 
® 


load builder for the back bar, counter, 
(and display window too!) in modern 
eating places. 3.0 kw connected load 
and always on the job throughout every 
day and all night in many spots for quick 
snacks, this Griswold unit is one of a 
parade... the Griswold 1100 Sandwich 
Grill with aluminum grids, waffle bakers, 
hot plates, food servers to help you in 
your load-building program. Griswold 
thermostatic controls, quick heating, 
modern tilting adjustments for speedy 
grease drainings, accessibility for clean- 
ing and strictly modern appearance are 
features that cannot be overlooked in 
recommending selection of electric cook- 
ing equipment . . . every unit a load 
builder for you .. . Your equipment house 
will cooperate in recommending the correct 
Griswold unit for each requirement. 


THE GRISWOLD MFG. COMPANY * ERIE, PA. 


BUILDERS 


COMMERCIAL ELECTRIC COOKING EQUIPMENT 
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DECK FIXTURE formerly 
cluminum casting now made by 
EASY-FLO brazing. steel —: 
ings and Bronze ring. 


Today, a wide variety of electrical, 
equipment such ‘as switch boxes, en- 
closures, lighting fixtures are made by 
SIL-FOS or EASY-FLO brazed con- 
struction. Constantly, more and more 
such —- is being redesigned or 


newly designed for this simplified fab- 

ricating method. Here are two com- 

pelling reasons why. 

1. SIL-FOS or EASY-FLO brazed as- 
semblies equal solid metal in 
strength and other properties essen- 
tial to good and lasting service. 

2. SIL-FOS or EASY-FLO brazed con- 
struction cuts production costs way 
down by big savings in man-hours 
and machine-hours. 

These are decisive reasons why every 

designer and producer of electrical 

equipment should— 


GET FULL FACTS QUICKLY 


Write today for 
BULLETIN 12-A 


HANDY & HARMAN 
82 FULTON ST., NEW YORK 7, N. Y. 


Agents in Principal Cities 


* president of the company. 


tric farm production equipment. His new 
assignment includes the further respon- 
sibility for development of the residential 
market on meter entrance and distribu- 
tion devices. 


> Ropert S. Knapp, son of A. S. Knapp, 
president and founder of the Knapp- 
Monarch Co., has been elected vice- 
He has been 
associated with the business since 1938 
and has been on leave for military serv- 
ice since 1941. He recently completed 
a study of German industrial techniques 
in the iron and steel industry for the 
War Department. 


> CHaRLeEs G. LANPHIER, vice-president in 
charge of purchasing, Sangamo Electric 
Co., Springfield, Ill., has retired after 37 
years with Sangamo. Harry C. CHaAm- 
BERS has been appointed purchasing 
agent. The purchasing department be- 
comes a division of production control 
under Russell C. Bennett, vice-president 
in charge of production. 


OBITUARY 


> Wittiam M. WILLETT, vice-president 
and a director of the Western United 
Gas & Electric Co., Aurora, IIl., died 
on January 29 at his home in that city. 
He was 70 years of age. Mr. Willett 
started with Western United in 1896. He 
served for many years as general manager 
of the company before he was elected a 
vice-president in 1931. 


> Rosert H. Morrison, for the past 13 
years superintendent of lines for the 
northern division of the Carolina Power 
& Light Co., Raleigh, N. C., died on 
December 24. Mr. Morrison had been 
connected with the Carolina utility for 
26 years. 


> Benjamin T. Hare, vice-president of 
the Rumsey Electric Co., Philadelphia, 
died on January 14. Mr. Hare had been 
prominently identified with the electrical 
wholesaling industry for the past 40 
years. He was active in the affairs of the 
National Electrical Wholesalers Associa- 
tion and other allied associations. 


> Francis J. ConNOLLY, formerly mana- 
ger of the Electrical Contractors As- 
sociation, and until last September, man- 
ager of the southern California chapter 
of Associated General Contractors in 
Los Angeles, died on January 14. He 
was 52, and prominent in electrical and 
construction fields, having been associ- 
ated with many of the larger construc- 
tion projects in the city and adjacent 
areas, including Boulder dam and the 
Metropolitan Aqueduct. Born in Wal- 
tham, Mass., Mr. Connolly went to south- 
ern California 30 years ago. 


Peter A. McCarron 


P. A. McCarron, vice-president, Potts. 
ville-Schuylkil] divisions of the Penasyl. 
vania Power & Light Co., died in Poits. 
ville on February 9 of a heart condition 
at the age of 65, Born in Everdale, Pa, 
Mr. McCarron started as fireman in 4 
small electric plant in McAdoo, Pa, 
nearly 40 years ago. In the course of his 
association with Pennsylvania Power § 
Light, he worked his way up to the 
division vice-president’s position jy 
charge of company operations in Schuyl. 
kill, lower Northumberland, lower Colum. 
bia and eastern Dauphin counties. 

Active in Pottsville civic affairs, he was 
a former president of the Chamber of 
Commerce and organizer of Pottsville 
Industries, Inc. 


> Tuomas B. McE ray, electrical super. 
intendent of Carnegie-I]linois Steel Corp. 
in Youngstown, Ohio, died on December 
26 of a heart attack. He was 63 years 
of age. 


> Harry B. Ivers, 67, general manage 
of the Wareham division of Plymouth 
County Electric Co., died at Wareham, 
Mass., on January 16. He was born in 
Bear River, N. S., and in early life was 
employed in the electric railway field, 
later becoming manager of traction prop- 
erties at Bangor and Lewiston, Me. Sub- 
sequently he was made general manager 
of the Cumberland County Power & Light 
Co., Portland, Me., and then engaged in 
appraisal engineering at Boston for four 
years. There was an interim in private 
business, and then Mr. Ivers joined the 
then C. D. Parker & Co. utility financing 
and management organization at Boston, 
and in 1928 was appointed to his late 
position, then identified with the South- 
eastern Massachusetts Power & Light Co.. 
now managed by the NeW England Gas & 
Electric Service Co. 


> Rocer D. De Wotr, formerly con- 
nected with utility companies in New 
York and Pennsylvania, died on Febru: 
ary 2 at the age of 66. A native of Toledo, 
Ohio, and a graduate of Ohio State Uni- 
versity, Mr. De Wolf was a member of 
the engineering and research staff of 
Western Electric Co. in Pittsburgh from 
1901 to 1909 and held supervisory post 
tions with the Rochester Gas & Electric 
Corp. until 1930, afterward working fot 
two years as supervising engineer for the 
Utilities Management Co. in Reading, Pa. 
After operating his own furnace company 
in Rochester for ten years, he went t 
Kansas in 1942 to become chief construc: 
tion engineer on the Sunflower Ordnance 
Plant built by the du Pont interests with 
Government financing. 
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SUALLY, our faces show what’s happening to us. 
For instance, suppose financial matters are con- 
stantly on your mind. 


Suppose you know that there’s practically no cash re- 
serve between you and trouble. 


It would be surprising if your face didn’t show it. 


But suppose that, on the contrary, you’ve managed to 
get yourself on a pretty sound financial basis. 


Suppose that you’re putting aside part of everything 


1952 


Two ways your face can grow 
in the next few years 





you earn... that those dollars you save are busy earning 
extra dollars for you... that you have a nest egg and an 
emergency fund. 

Naturally, your face will show that, too. 

There’s a simple and pretty accurate way to tell which 
way your face is going to go in the next few years: 

If you are buying, regularly, and holding as many U. S. 
Savings Bonds as you can, you needn’t worry. 

Your face will be among the ones that wear a smile. 


buy all the Bonds you can... keep all the Bonds you buy 
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ANUFACTURING 


4,000,000 New Lights 
Needed on Highways 


$500,000,000 Worth of Street Light- 
ing Equipment Would Cut Acci- 
dents Even with 40,000,000 Cars 


A minimum of 4,000,000 new lumin- 
aires or light fixtures for approximately 
50,000 miles of automotive thoroughfare 
and 250,000 miles of residential streets 
at an estimated installed cost of $500,- 
000,000 will be needed for new and 
replacement traffic safety lighting in the 
United States during the next ten years, 
according to a recently completed survey 
of America’s lighting conditions made 
in Schenectady by Dr. A. F. Dickerson, 
manager of General Electric’s Lighting 
Division. 

Programs collectively entailing this 
amount of lighting improvement must be 
realized if the rising tide of automotive 
accident casualties is to be curbed, Dr. 
Dickerson said. With the added aspect 
of a predicted 40,000,000 cars on the 
road by 1950, such a national lighting 
budget is made even more important, 
he declared. 

Estimated need for the next ten years 
is based on survey findings that most 
accidents occur on 4 percent of 500,000 
miles of designated highway and on 10 
percent of 300,000 miles of city streets. 
These percentages, amounting to 20,000 
and 30,000 miles respectively, total 50,000 
miles of needed lighting of various types 
and strengths. In addition, practically 
all lighting on residential streets badly 
needs modernization, Dr. Dickerson 
claimed. 

Five main items making up the total 
estimate are as follows: 400,000 new fix- 
tures at $80,000,000 for 5,000 miles of 
business streets; 1,000,000 new fixtures 
at $150,000,000 for 25,000 miles of traffic 
arteries; 500,000 new fixtures at $90,000,- 
000 for 5,000 miles of freeways, or over 
and under pass “super” highways; 600,- 
000 new fixtures at $80,000,000 for 
15,000 miles of highways, mainly the 
approaches to cities and highways 
through villages; and 1,500,000 new fix- 
tures for residential streets. 

Such a schedule of new lighting could 
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double the presently existing number of 
main thoroughfare luminaires or light 
fixtures in the country, Dr. Dickerson 
said. 

“The need for relighting America is 
rapidly being acknowledged,” Dr. Dicker- 
son said. “Contacts made necessary by 
the survey seem to indicate a new trend 
in which the public, municipal officials 
and utilities are all approaching accord.” 

Many cities already have prepared pro- 
grams calling for expenditures of from 
$3 to $8 per captita for new installations, 
he indicated. One city, Chicago, already 
has voted a $3,000,000 bond issue as a first 
leg of a total $10,000,000 lighting plan. 


Will Complete Purchase 
of $500,000 in Equipment 


Installation of $500,000 in new manu- 
facturing, processing and development 
equipment, started in 1945, will be com- 
pleted this year, according to Henry F. 
Dever, president of Brown Instrument 
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Co., Philadelphia industrial instrument 


division of Minneapolis-Honeywell Regu- 
lator Co. 

During the past year, said Mr. Dever, 
the company acquired and installed $250.. 
000 in new and modern machine tool 
equipment, constituting, he added, part 
of the recently announced over-all ex- 
pansion plan of the entire Honeywell or. 
ganization. The Philadelphia division will 
retain additional branch sites, acquired 
during war years, it was added, and 
will make other organizational changes, 


Radio Frequency Heating 
Equipment Firm Formed 


The Concord RF Corp. (Concord, N. 
H.) has been formed to manufacture high 
frequency heating equipment. The first 
product which will be manufactured 
is a radio frequency transformer for both 
dielectric and induction heating. Other 
developments, which are now in the lab- 
oratory stage, are expected to appear 
soon. 

Officers of the new company are: presi- 
dent, Sidney Stockwell, president of Davis 
and Stockwell Transformer Companies; 
sales manager, Howard Hamilton, sales 
manager, Davis Transformer Co.; chief 
engineer, Joshua G. D. Manwaring, for- 
merly with Raytheon small tubes division; 
and production engineer, Louis D. Hol- 
combe, of Davis Transformer Co. The 
company, whose capitalization consists 
of 200 no par common shares, began pro- 
duction February 1 in quarters leased 
from the Davis Transformer Co. 


FIRST UNIT—Officers of the Concord RF Corp. examine first unit produced. Left to 
right, S. Stockwell, H. Hamilton, J. G. D. Manwaring, and L. Holcombe 
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THERE’S ONE CORRECT. 


INDUCTION MOTOR 


Mi 200 Hp. Induction Motor i 400 Hp. Vertical Ind. Motor Gi 200 Ho. Squirrel Cage Vertical i 300 Hp. 4-Speed Squirrel Cage 
ind. Motor Ind. Motor 


@ 25 Hp. Vertical ind. Motor @® 250 Hp., 1800 r.p.m. ind. Motor 30 Hp. Spiash-proof ind. Motor 40 Hp. Fan Cooled ind. Motor 


Burke INDUCTION MOTORS assume all kinds of types and sizes to meet specific con- 
ditions. They may be Squirrel Cage, with normal torque—normal starting current; normal 
torque, low starting current; high torque, low starting current or high torque, high slip. 
They may be Wound Rotor with constant or varying speed. 


They may be multi-speed, drip and splash-proof, enclosed, enclosed fan cooled, vertical, 
flange, round frame and in sizes from 1 to 1500 H. P. 


Consult with Burke engineers for that correct high quality induction motor designed for the job. 
For a description of the complete Burke line of AC and DC motors and genera- 


tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 
For immediate assistance, telephone our nearest representative: 


BURKE AGENTS AND REPRESENTATIVES 


ATLANTIC ENG. CO. BURKE ELECTRIC CO. 

185 17th Street N. E., Atlanta, Ga., Phone: Hemlock 6461 Room 1515, Engineering Bidg., Chicago, Illinois 

Cc. E. WINCHELL Phone: Franklin 5061 

205 Perry-Payne Bidg., Cleveland, O., Phone: Cherry 5634 BURKE ELECTRIC CO. 

INDUSTRIAL EQUIP. CO. Roosevelt Theatre Bidg., Detroit, Mich., Phone Plaza 7232 
6823 Navigation Bivd., P.O. Box 9155, Houston, Texas, BURKE ELECTRIC Co. 

Phone: Woodcrest 62693 Room 1704, 274 Madison Ave., New York City, N. Y. 
BURKE ELECTRIC CO. Phone: Lexington 2-5330 

Room 234, 1600 Arch St., Philadelphia, Pa. F. E. BURKE 

Phone: Rittenhouse 5226 416 Maple Ave., Pittsburgh 18, Pa., Phone: PEnhurst 5357 
P. A. MORSE NORTHWESTERN AGENCIES 

Fullerton Bidg., Room 600, St. Louis, Missouri 2411 First Avenue, Seattle, Washington 

Phone: Garfield 0076 Phone: Eliot 8882 


J. B. COLESWORTHY—1709 West 8th Street, Los Angeles, California—Phone: Federal 2021 


MOTORS ] E50. .0 3 ae ° GERERATORS 1 La 1000 See 
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Au the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
- ing Process, 
provide lasting 
protection against 

corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 
STEEL & WIRE CO. 


MUNCIE , INDIANA 


ELECTRICAL 
SPECIALTIES 


_ FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 


vi 


eae Single 
Soiases Conductoi 
Lug Pothwad Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


TUE Ree Omi sehe la Veh Veen ira seal 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


Me eo 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 


Predicts $4.5 Billion 


in Electrical Business 


Westinghouse Vice-President Says 
Electrical Living Will Provide Jobs 
for over 600,000 Persons 


The modern age of electrical living 
now dawning in American homes will 
mean an annual business of $4,500,000,- 
000 during the next five years and pro- 
vide jobs for more than 600,000 men and 
women. This prediction of B. W. Clark, 
vice-president in charge of sales for West- 
inghouse Electric Corp., was given to 
metropolitan newspaper and magazine 
editors at a preview of the company’s 
1946 home consumer products in New 
York City recently. 

Theme of the preview was set by a 
color film, “The Dawn of Electrical Liv- 
ing,” the company’s contribution to the 
industry program of informing the pub- 
lic of the importance of adequate wiring 
in new and old homes. 

“As an example of how electrical liv- 
ing is taking hold, the average home con- 
sumer in 1935 used 600 kw.-hr. of elec- 
tricity per year. In 1942 that consump- 
tion had reached 1,022 kw.-hr., and—in 
spite of the fact that no new appliances 
were being made—it reached more than 
1,200 kw.-hr. per year in 1945. That 
translates into a total use of 30,000,000,- 
000 kw.-hr. per year, or at an average 
of 3 cents per kw.-hr., $900,000,000 
per year. The unit rate is little more than 
half what it was more than ten years 
ago, another fact that has contributed 
greatly to the rapid growth in home use 
of electricity,” he said, and continued: 

“Tf the rate of growth continues, as we 
surely expect it will, and the new homes 
are built and more farms are electrified, 
the utilities should in 1955 be serving 
35,000,000 homes and delivering 2,200 
kw.-hr. per year each, or 77,000,000,000 
kw.-hr. If the rate remains the same, we 
see in ten years a home market of more 


than $2,000,000,000 annually for elec. 
tricity alone.” 

Pointing out that equipment required 
to generate and distribute electricity to 
homes costs nearly as much as the ap. 
pliances which use the electric current, 
Mr. Clark said that he believed “a fair 
figure for capital investment in generat- 
ing plants, substations, transmission and 
distribution lines is $1,000,000,000 per 
year for the next five years, as upplicable 
to the home load alone. 

“Added to this are the requirements of 
existing homes. Almost all of these are 
inadequately wired or improperly pro- 
tected for the use of the loads to be 
placed upon them by the rapid increase 
in electric utilization. At least $150,000,- 
000 per year for several years should be 
expended in wiring costs in the remodel- 
ing of our millions of existing homes.” 

Mr. Clark estimated the annual demand 
for electric appliances in these new and 
existing homes at: electric refrigerators, 
3,000,000; electric ranges, 800,000; wash. 
ing machines, 2,500,000; vacuum clean- 
ers, 2,000,000, and radios, 5,000,000. 

“At average expected prices,” he said, 
“these items total $1,300,000,000 in sales 
volume per year for five years. If we add 
the business in appliances not mentioned 
—such as flatirons, roasters, toasters, 
coffee makers, room heaters, sun and heat 
lamps, lighting lamps and fixtures—here 
is an annual market of more than $2, 
000,000,000 a year in utilization devices.” 

In a financial analysis of the business 
of electrical living, Mr. Clark pointed 
out that improved wiring in new and 
remodeled homes would cost more than 
$215,000,000 yearly; small and large ap- 
pliances, from lighting fixtures to re 
frigerators, will have a market demand 
of more than $2,000,000,000 a year; ex- 
panded electrification and _ increased 
power demands for the appliance 
conscious public will require annually 
from $1,000,000,000 in 1946 to $2,000,- 
000,000 in ten years for electricity, and 
new capital investment by the utility 


ELECTRICAL LIVING PATTERN—"Budget” degree of electrical living (left) and the 
“Deluxe” installation are shown on the board which depicted four degrees of domestic 


electrical application. 


“Budget” incorporates major appliances, a limited amount of 


fluorescent lighting, standard lighting fixtures and adequate wiring to serve the load. 
“Deluxe” is for complete comfortable electrical living and incorporates more appliances. 
utilizes fluorescent almost entirely, and is served by more circuits 
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companies to provide this power will 





exceed $1,000,000,000 a year. 

“Here then,” he continued, “in the 
business of equipping and running homes 
electrically is a market that, dollarwise, 
approximates $4,500,000,000 annually 
and will—for at least five years—if we 
all work at it.” 


New Generator Orders 
Decline 17 Percent 


Orders received for motors and gener- 
ators during the month of November 
dropped 17 percent in comparison with 


Ma leh aac) 
and 
generators 
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NEMA index, value of orders received 


October orders, according to figures re- 
leased by the National Electrical Manu- 
facturers Association. The index com- 
piled by NEMA moved down to 286 from 
344 in October. In November, 1944, the 
index stood at 432, this year’s figure rep- 
resenting a loss of 34 percent. 

The 1944 monthly indexes include an 
adjustment for cancellations reported up 
to December 31. No adjustment has been 
made for renegotiation of contracts. 


Opens Employees’ School 


York Corp. recently opened its Institute 
of Refrigeration and Air Conditioning, a 
school for employees designed to meet 
the company’s needs for a “thorough edu- 
cational program” in engineering, pro- 
duction, sales, service and factory man- 
agement. The school has a potential ca- 
pacity of 1,000 students annually. The 
institute will provide courses ranging 
from a two-week refresher course to a 
five-year cooperative engineering course, 
tun in conjunction with Pennsylvania 
State College. 


The importance of 


MAKING SURE OF 
YOUR GROUNDS 


Safeguard from shocks, fires and explosions 
by testing the frue resistance to earth of 
man-made grounds. Check and recheck fre- 
VIBROGROUND, in wide use—in 
industry—railroads—telegraph and signaling 
fields—public utilities—R.E.A. projects—fac- 
tories making explosives, etc. 


quently. 


Two models for all conditions. 
NO CRANKING. Resistance values are read 


source. 


directly at potientometer pointer. 


MODEL 25! (illustrated). 


tions. 


Self-contained power 


Triple range: 0-12.5, 0-125, 
0-1250 ohms. Recommended for average ground condi- 


MODEL 255, four ranges: 0-3, 0-30, 0-300, 0-3000 ohms. 
For extremes of dryness or moisture. 

Both models complete, ready for operation. Acces- 
sory test kit 37104 available—eliminates confusion of 
selecting makeshift materials. Wire or write for bul- 
letin with diagrammatic drawings and full details. 
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PROMPT DELIVERIES ON ALL ORDERS. 


Service Representatives in all Principal Cities. 


Vibroground Model 251 


Engineering 





ASSOCIATED RESEARCH, Inc. 


Chicago 7, Illinois 


221-C So. Green St., 


cv) 
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PERFECT CONTROL 


Timing control for Power machinery ... Motors... Generators... Radio 
and Electronic Circuits... Industrial process timing... Radio tube pre- 
heating ... Signalling circuits...etc. Time delay adjustable—a fraction 
of a second to several minutes. Information and literature on request. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


A‘’G’A 


ELIZABETH 


AMERICAN GAS ACCUMULATOR COMPANY 


NEW JERSEY 





N 
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FABRICATED 


MOUNTING 


STRUCTURES 


Exactness in Construction is the 
Reason why Littleford is one of 
the foremost fabricators of Mount- 
ing Structures. The skill in fabri- 
cating Switch Boards, Panel Boards, 
Cabinet Control Boards, Steel 
Cubicles, Steel Enclosures, Test 
Panels, etc., comes from ex- 
perience plus modern facilities. 
Littleford is equipped to form, 
shape and weld complete products 
or assemblies to fit your require- 
ments. When contemplating an 
installation, send blueprints to 
Littleford—see the savings incurred 
when Fabricated the Know How 
Way. 


LITTLEFORD BROS., IN6. 
421 E. Peart St. 


Cincinnati, 2, Ohio. 


Field Reports on Business 


The possibility that all commercial, industrial, and costly residential construction 
will be curtailed to channel scarce materials into emergency, low-cost homes, was 
predicted this week by John D. Small, CPA administrator, who warned that even 
projects under construction may be halted. 


PACIFIC COAST 


Bay Region plants are hopeful that the 
machinists’ strike which has crippled them 
by picketing since last October is approach- 
ing a settlement. An 18} percent pay in- 
crease was refused last week, but a division 
of opinion in the union was later reported. 
Many large electrical orders and plant reno- 
— are being held, pending this strike’s 
end. 

Pacific Coast stocks are still extremely 
spotty, but a fair proportion of the average 
order can still be shipped and the situation 
is slowly improving, except in fluorescent 
lamps. Merchandise shipments are better, 
but long standing allocations prevent any 
stock accumulations. Price advances in bal- 
lasts, specialty transformers for signalling 
and neon work, vacuum cleaners, and wire- 
molding material are reported, all except 
the last, which is a straight 10 percent, being 
on the basis of the same dollars and cents 
increase per item to wholesalers, dealers, and 
contractors alike. 

Pacific Gas & Electric Co.’s expansion 
plans include $1,752,000 for the North Bay 
area to cover a stepdown substation at Ful- 
ton and a 110-kv. transmission line from the 
main line near Winters. Orders have in- 
cluded a 5,000-kw. transformer and two 800- 
amp. circuit breakers; regularly scheduled 
heavy shipments of stock size transformers 
for service extensions; several 1,500 lot or- 
ders for fractional horsepower motors for 
furnace and pumping service on long-term 
deliveries; a group of 150-kw. transformers 
for a canning company; and a 20,000-kva. 
synchronous condenser for Pacific Gas & 
Electric Co. $100,318 was low bid for 
motor driven traveling crane for Keswick 
plant near Shasta Dam of Central Valley 
Project. 

Industrial developments include a $15,- 
000,000 strip steel addition to Kaiser’s Fon- 
tana mill; $750,000 expansion of West End 
Chemical Co.’s plant in Inyo County, Calif. ; 
and two canning factories, aggregating 
$1,000,000, in San Leandro. 


CHICAGO 


Public Service Co. of Northern Illinois re- 
ports it has anticipated its needs in the way 
of supplies in some cases 90 days hence, 
and therefore has not been adversely affected 
by strikes thus far. In addition, construc- 
tion contract labor has eased since the war, 
thus permitting much work hitherto held up. 

The utility’s reemployment of veterans 
since V-J day has proceeded at an average 
rate of four a day; more than 700 of the 1,280 
in service have returned. In November and 
December, men were returning at the rate 
of six a day due to what seemed to be a 
rush to get them home by Christmas. In 
recent weeks, the rate has tapered off some- 
what, so that it is likely to level off at 
two a day. This is adequate considering that 
the firm still has little merchandise business 
due to lack of appliances. 

During 1945, the firm built 264 miles of 
rural power lines, 200 of them since summer, 
making electricity available to 1,100 more 
farms. At the end of the year, 91.1 per- 
cent of farms and other rural units had 
electricity. The job of rural electrification 
will be completed by the end of this year. 

Production of washing machines may end 


within two weeks unless steel and electrical 
strikes are settled, according to manufac- 
turers in this area. Strikes have already 
forced January output below that of De. 
cember, despite plans of manufacturers to 
make January reach pre-war levels. Decem. 
ber shipments of washers and ironers was 
65,000, or about 40 percent of prewar rates, 
Sonora Radio & Television Corp. has at- 
tained a production rate of 30,000 radios per 
month and expects to hit 40,000 by March 
1, barring stoppages due to steel shortages, 


NEW YORK 


Industrial production is showing the effect 
of strikes, but new order volume continues 
heavy. 

Civil engineering construction volume in 
continental United States totaled $55,527,000 
for the week ending February 7, 1946, as 
reported to Engineering News-Record. This 
volume was 21 percent below the previous 
week and 169 percent greater than the cor- 
responding week last year. Private construc- 
tion volume for the week was 30 percent 
below the previous week, but 328 percent 
above the corresponding week last year. Pub- 
lic construction, 7 percent over the preceding 
week and 57 percent over the corresponding 
week of last year, gained largely due to 
state and municipal construction’s increase 
of 15 percent over the preceding week and 
572 percent increase over the 1945 week. 
The six-week cumulative total for 1946, $403,- 
804,000, was 275 percent greater than the 
$137,500,000 reported for the similar period 
of 1945. 

Sharp gains were reported last week in 
retail trade in the metropolitan area. Esti- 
mates indicated department store volume 
rose about 30 percent over last year. 


NEW ENGLAND 


Industrial electrical equipment continues 
to move on a restricted basis. According to 
one manufacturer, orders for 1 to 7}-hp. 
motors are being received in good quantity, 
and deliveries are being carried out for 
general purpose motors of which a fairly 
good stock remains; however, for special 
ratings, bookings are being made with “in- 
definite delivery.” Small factory changes 
and modernization are active in eastern Mas- 
sachusetts. All steel wiring materials are 
scarce although wire in small lots is obtain 
able. ; 

Interest is increasing in electric neutralizer 
equipment to overcome the handicaps ° 
static charges in processing textile materials 
and in working on paper in the printing 10 
dustry. The Chapman Co., Portland, Me. 
reports much activity in this field. 

Interest in quick freezing units is spread: 
ing throughout New England. Steps are 
being taken to add turkey and poultry 
freezers in western Massachusetts where 10 
stallations are multiplying, and _ easter 
Maine communities are interested in build 
ing central housing for several hundred lock- 
ers to provide local facilities. Suffolk Downs 
will install telefilm control at_ its East 
Boston race track this spring. Six contro 
towers, a laboratory, and projection room 
will be built. The Electronics Division ° 
Maguire Industries Inc., Bridgeport, Conn., 
has announced a new model aircraft rang? 
receiver which is now in full production. 
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How to design, construct, 
and calculate 
performance of 


POWER-TRANSMISSION 
LINES 
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Get in on the postwar boom in 
rebuilding and expanding 
transmission lines....- 


Here for the first time is a book dealing 
exclusively with the design, the construc- 
tion, and the day-in, day-out performance 
of high-voltage transmission lines—key 
factor in the tremendous job of conveying 
electric power. From the engineer’s first 
investigation and cost estimate on a pro- 
posed extension of the power transmission 
system, through working out voltage-drop, 
tension, and other calculations, to his field 
work in clearing right of way, erecting 
wood poles or steel towers and stringing 
conductor—this book is a sure, authorita- 
tive, easy-to-follow guide to transmission 
line work. 


TRANSMISSION 
LINES — 


Design, Construction and Performance 
By FRED C. DEWEESE 
General Engineer, Carolina Power and Light Company 


297 pages, 514 x 8, 182 illustrations 
and tables, $3.50 


With this book an experienced practicing engi- 
neer provides a long-needed comprehensive 
work dealing exclusively with this increasingly 
important subject. The book presents step-by- 
step procedures from simple short-line prob- 
lems through lone high-voltage line problems 
requiring involved mathematics for their 
solution, and contains many hitherto unpub- 
lished methods of considerable interest and 
value to the operating engineer. 


Here's what the book covers: 


Comparison of copper, copperweld-cepper, and 
A.8.C.R. conducter 

— of single-phase and three-phase 
cireults 

Tabies shewing resistance, reactance, and capasi- 
tance of the various conductors 

lations for voltage drop and power loss 

Metheds ef analysis for short, medium-length, 
and long transmission lines 

Auxiilary eenstants and linear constants 

Constructing the current diagram 

Meshanical properties for copper, copperweld- 
eepper, and A.S.C.R. cenductor 

Dimensions ef timber used in wood poles 

— ef weed-poles H-frames for high voltage 
nes 


Sag and tension calculations 

Sag templates, insulators, clamps, vibration- 

qameers, sectionalizing switches, and other 
ees 


See the book 10 days on approval 
{O00Cesceeceseneseeneeeeeseesesesecesessssessssesesen 
McGraw-Hill Book Co., 330 W. 42 St. NYC 18 
Send me DeWeese’s Transmission Lines for 10 
days’ examination on approval. In 10 days I will 
send $3.50, plus few cents postage, or return book 
Dostpaid. (Postage paid on cash orders.) 
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Company 
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(In Canada: Mail to Embassy Book Co., 
12 Richmond 8t. E., Toronto 1) 
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O. Z. Announces New 
Distribution Plan 


A new sales policy has been adopted for 
the distribution of the full O. Z. line of 
electrical products, Sales Manager Eric 
Nelson of O. Z. Electrical Manufacturing 
Co. has announced from the company’s 
main office in Brooklyn. 

Since early 1945 stocks have been car- 
ried by electrical distributors in principal 
cities from coast to coast and direct sales 
by O. Z. have been discontinued. 

Mr. Nelson stressed that the new plan 
will by no means deprive users of O. Z. 
products of the company’s long-estab- 
lished engineering and consultation serv- 
ice. On the contrary, he pointed out, 
such service will be more conveniently 
available to customers than ever, through 
the co-operation of the selected local dis- 
tributors. 


Industria Electrica Opens 
Office in New York 


Industria Electrica de Mexico, S. A., 
in order to maintain liaison with, and to 
expedite purchases in New York for its 
initial $10,000,000 plant in Mexico, has 
opened an office at 15 Broad St., New 
York, with Paul C. K. Smith as New 
York representative. Mr. Smith was for- 
merly with Westinghouse Electric Inter- 
national Co. 

Industria Electrica was organized a few 
months ago to manufacture and sell in 
Mexico electrical apparatus and house- 
hold appliances, principally under license 
from Westinghouse Electric Corp. and its 
subsidiary, Westinghouse Electric Inter- 
national Co. 

Kuhn, Loeb & Co. recently headed an 
underwriting group which offered 197,- 
500 American shares (representing a 
similar number of common shares of 100 
pesos par value, Mexican currency), of 
Industria at $23 a share. In addition, 
Mexican capital to the extent of more 
than $10,000,000 was subscribed for stock 
and bonds in the company. 


Commercial Cooking Units 
Fully Reconverted 


Full reconversion for peace-time out- 
put of electric commercial cooking equip- 
ment has been announced by Edison Gen- 
eral Electric Appliance Co. 

Many items of this equipment were 
produced without interruption during the 
war for Army and Navy installations, 
according to Grant Call, commercial 
cooking equipment manager. 

Mr. Call said that production on items 
being reintroduced is not up to pre-war 
pace, but full prewar output will be 
reached by late spring. 


WV VB 


UNICLAMP 


CONNECTORS 





Made for use on copper or alumi- 
num wires from 2/0 to 1000 MCM 

inclusive. They will connect two 
wires of their rated size or one wire 
of their rated size with one or more 
smaller tap-off wires down to No. 8 
solid. They have many advantages 
over the larger sizes of connectors 
of the split bolt and other designs 
as they provide greater pressure 
between wires, hence greater hold- 
ing power, are less costly, are eas- 
ier to install and the assembled 
design is such that parts cannot 
become separated. 














Fit on conductor as 
shown. Position top 
member and par- 
tially thread in 
free bolt. 








Insert tap wire 
and equally 
draw up both 
bolts. 








Write for Bulletin 206 


W.N. MATTHEWS CORP. 


3722 FOREST PARK BLVD. 
ST. LOUIS 8, MO. 


















































































FUSE PULLER 


Pulling fuses by hand is 
DANGEROUS) It may 
result in serious shock, burn, 
infection and possible death. 
Key men and inexperienced 
workers need this protection. 
Lost time is lost production. 


e eve ELECTRICIAN SHOULD 
. HANG ONE AT EVERY SWITCH- 
° PLACE ONE IN EACH TOOL 


®EVERY FUSE BOX SHOULD 
HAVE ONE. 


For the sake of SAFETY order TRICO 
FUSE PULLERS TODAY! See your 
Jobber or write. 


TRICO FUSE MFG. CO. Milwaukee 12, Wis. 


In Canada—IRVING SMITH LIMITED—Montreal 













Sclentifically bullt 
to link electrical en- 
ergy In your prod- 
ucts. 


Economical . . . de- 
pendable quality all 
ways. 














Pure copper drawn 
to size In the ILSCO 
plant 
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Fill out and mail for 48-page illustrated catal 
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Firm Name 









COPPER TUBE 
& PRODUCTS, Inc. 



















Itt1nois—Commonwealth [Edison Co., 
Chicago, has completed plans for proposed 
expansion in Calumet generating station, 
comprising two building extensions, 141 by 
200 ft. and 150 ft. high; and 143 by 165 
ft. and 51 ft. high, respectively, for steam 
and electric divisions. Plans have been filed 
and erection will proceed at once; general 
construction award, exclusive of equipment, 
has been made to Herlihy-Mid-Continent Co., 
79 West Monroe St., Chicago. Cost of struc- 
tures with certain facilities estimated at 
$2,000,000. Installation will include new 
107,000-kw. hydrogen-cooled turbine-genera- 
tor, high-pressure boilers and auxiliary equip- 
ment, enlargement of switchyard and addi- 
tional transmission lines. Entire project will 
cost in excess of $10,000,000. Holabird & 
Root, 333 North Michigan Ave., are archi- 
tects; and Sargent & Lundy, Inc., 140 South 
Dearborn St., consulting engineer, both Chi- 
cago. 


Wasuincton—Weyerhaeuser Timber Co., 
Pulp Division, Longview, plans new bleached 
sulphite mill at local plant, comprising group 
of one and multi-story buildings, with ma- 
chinery and electrical equipment for proc- 
essing capacity of about 70,000 tons annually. 
Also will modernize and improve present 
pulp mill unit for conversion from lime 
base to magnesium base process, with me- 
chanical and electrical facilities for this 
purpose. Capacity of power plant will be 
increased. Entire development is reported to 
cost approximately $5,000,000. Work sched- 
uled to begin at early date. Otto G. Schoen- 
werk, 3240 North Shore Dr., Chicago, IIl., 


is consulting engineer. 


Iowa—Board of City Trustees, Villisca, 
C. G. Hillcary, secretary, will receive bids 
until March 1 for extensions in municipal 
power plant, including (1) Addition to pres- 
ent building, 23 by 45 ft. with air and 
exhaust structures, etc.; (2) Furnishing and 
installing new diesel engine-generator unit 
and accessories, rating 1,000 to 1,250 bhp.; 
(3) Switchboard extension, with new gen- 
erator and feeder panels, voltage regulators, 
etc.; (4) Steel fuel oil storage tank, pump- 
ing unit, piping, wiring, etc., all as per plans 
and specifications on file. 


Ox.taHoma—U. S. District Engineer Office, 
Tulsa, will issue call for bids on or about 
March 1, to close 30 days later, for con- 
struction of Fort Gibson dam on Grand 
(Neosho) River, about five miles from Fort 
Gibson, consisting of a gravity type con- 
crete dam with power plant and miscellane- 
ous structures, including elevator, stair tower, 
etc. 


Georcia—Ford Motor Co., Dearborn, 
Mich., has plans maturing for proposed new 
assembling plant at Hapeville. It will con- 
sist of a main one-story building, about 
500,000 sq. ft. floor space, with machinery 
and electrical equipment for rated output 
of 350 cars per day; also several auxiliary 
structures. A power plant will be built. 
Entire project will cost approximately 
$8,500,000. Proposed to begin work in 
March. Albert Kahn Associated Archi- 
tects & Engineers, New Center Building, De- 
troit, Mich., is architect and engineer. 


West Vircinta—Monongahela Power Co., 
Fairmont, plans extensions and improve- 
ments in system at Parkersburg and vicinity, 
including additional transmission and distri- 
bution lines, power substations and other fa- 
cilities, as well as rural lines. Cost esti- 
mated close to $500,000. 


Sales Opportunities 


February 16, 


CaLirornia—Bureau of Reclamation, Den. 
ver, Colo., will receive bids until March 6 
for one operating pump with control equip. 
ment, and steel-plate inlet and discharge 
pipes, for 72 by 93;in. horizontal jet pump. 
ing installation for fish trap at Keswick dam, 
Central Valley project. ‘techous will be 
—" (Speeifications 


by government 


Greorcia—Holfast Rubber Co., 1486 Lake. 
wood Ave., S.E., Atlanta, lately aequired 
by new interests, plans two new one and 
multi-story additions, with machinery and 
electrical equipment for large increased ca- 
pacity. Cost close to $1,000,000, with about 
$700,000 of that amount to be expended for 
equipment. 


ILtino1s—Iowa-lllinois Gas & Electric Co., 
Rock Island, plans expansion and improve- 
ments in generating station at Moline and 
Riverside plant at Davenport, Iowa, during 
present year, forming part of a general de- 
velopment program now being arranged. Also 
will make extensions in transmission and 
distribution lines in these and other districts, 
including new power substations and other 
operating facilities. Entire project is esti- 
mated to cost about $2,500,000. Work is 
scheduled to begin soon. 


InpIANA—Ingersoll Steel Division, Borg- 
Warner Corp., New Castle, plans moderniza- 
tion and expansion in local plant, including 
additions to rolling mill and other buildings, 
with machinery and electrical equipment 
for large increased output. New furnaces 
will be installed. Power station facilities 
will be enlarged. Entire project is estimated 
to cost about $875,000. Main offices of com- 
pany are at 310 South Michigan Ave., Chi- 
cago, Ill. 


Ca.LirorniAa—Bureau of Reclamation, Fri- 
ant, will receive bids until March 15 for 
drum gates, control equipment and mis- 
cellaneous metal work at Friant dam, Friant 
Division, Central Valley project. Develop- 
ment is located on San Joaquin River, with 
contract to include installation and testing 
of equipment noted (Specifications 1154). 


ItL1no1is—Electro-Motive Division, Gen- 
eral Motors Corp., LaGrange, diesel-electric 
locomotives, has revised plans in progress 
for proposed new power station at plant, 


and will ask bids in near future. Cost esti- 
mated about $750,000 with equipment. 
Schmidt, Garden & Erikson, 104 South 


Michigan Ave., Chicago, are consulting en- 
gineers. 


Iowa—Board of Public Utility Commis 
sioners, Alta, T. C. Olson, chairman, has 
authorized extensions and improvements In 
municipal power plant, including consolida- 
tion of two present small stations, and in- 
stallation of new turbine-generator, boiler 
and auxiliary equipment for increased ca 
pacity. Largest of present plants will be 
used as future single station, and new addi- 
tion constructed to accommodate added 
equipment. An engineer will be selected 
soon to prepare plans and make estimates 
of cost. 


Catirornia—Bureau of Reclamation, Den- 
ver, Colo., will receive bids until March 15 
for galvanized steel towers and accessories 
for new 230-ky. transmission line from Oro- 
ville to Sacramento, Central Valley project. 
Towers will be installed by government 
(Specifications 1162). 
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Recent Rate Changes 


Union Etectric Co. or Itutnois has re- 
eeived approval of the Illinois Commerce 
Commission of a rate schedule that will save 
121 schools, religious, and charitable institu- 
tions in the East St. Louis area $4,143 an- 
nually, based on 1945 usage. 


Fort Wayne Licut & Power UTILITIES 
has filed with the Public Service Commis- 
sion of Indiana for approval new light and 
power schedules which will mean a savings 
to customers of 13.8 percent or about $155,- 
000 based on 1945 revenues. If approved, 
the new rates will become effective March 1. 
Residential rates proposed are 3.25 cents per 
kw.-hr. for the first 60 kw.-hr. per month, 
2 cents per kw.-hr. for the next 120, and 1.5 
cents for all over 180 kw.-hr. If a water 
storage heater is installed, the rate for all 
over 180 kw.-hr. in a month drops to 1 
cent. The commercial schedule is 3.25 cents 
per kw.-hr. for the first 100 kw.-hr. per 
month, 3 cents a kw.-hr. for the next 400 
kw.-hr., 2.5 cents a kw.-hr. for the next 
2,000 kw.-hr., 2 cents a kw.-hr. for the next 
2,500 kw.-hr., and 1.5 cents a kw.-hr. for all 
over 5,000 kw.-hr. For industrial users the 
demand charge is $1.75 per kva. for the 
first 50 kva., $1.50 for the next 50, $1.25 
for the next 100, $1 for the next 300, 75 
cents for the next 500, and 50 cents for the 
next 1,000. The energy charge is first 
100-hr. use of billing demand at 1.6 cents, 
next 100 at 1 cent, next 100 at 0.8 cents, 
next 100 at 0.6 cents, over 400 at 0.5. 


Kentucky Uririties Co. has received ap- 
proval from the Kentucky Public Service 
Commission to reduce its rates approximately 
$250,000 a year beginning with February 1 
meter readings. The reductions are in seven 
classifications. Reductions ranging from one 
to three-fourths of a mill a kw.-hr. go to 
18 cooperatives. This will reduce the rate 
to co-ops to less than 1 cent a kw.-hr. Sav- 
ings are calculated at $30,000 annually. 
Large power users will save $85,000. Mine 
power users will save $52,000. Other utili- 
ties including municipals will save $9,749. 
Power used by municipalities for pumping 
water will be $2,900 less. Small power con- 
sumers will save $12,600, and street lighting 
rates will drop $10,000 a year. 


Louisvitte Gas & Execrric Co. has _re- 
ceived permission from the Kentucky Public 
Service Commission to reduce its rates about 
$600,000 a year, effective February 15. The 
residential rate on 100 kw.-hr. has been re- 
duced from $3 to $2.75. The differential 
of 75 cents a month now paid by Jefferson 
County consumers outside of Louisville has 
been eliminated, and the differential paid 
by some 2,000 consumers outside of Jeffer- 
ton County has been cut from 75 to 25 cents. 

ighest commercial rate of 3.8 cents a kw.- 
hr. in Louisville and of 4.8 cents a kw-hr. 
in the remainder of Jefferson County has 
been reduced to parity with the highest resi- 
dential rate of 3.5 cents a kw.-hr. 


Instrument Course to Open 


The new industrial instrument mainte- 
hance and repair course of the Brown 
School of Instrumentation got under way 
on February 12 and continues to 
May 22. This course, second of the 1945- 
1946 season, will conclude the eleventh 
year the school has been conducted by 

¢ Brown Instrument Co. Special em- 
Phasis will be placed on the company’s 
new electronic instruments. 
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“ADVANCE” BALLASTS #% 


on all lighting equipments 


¥ 


"ADVANCE" BALLASTS 
EXCEL IN QUIET OPERATION, 


high efficiency performance, low re- 
placement cost and long life. They permit easy installa- 
tion in fixtures where only a limited space is allowed for 
ballasts. Designed by expert lighting engineers and ap- 
proved by Underwriters Laboratories, Advance" bal- 
lasts are the answer to all fluorescent lighting problems. 
LARGE MANUFACTURERS OF LIGHTING FIXTURES 
USE "ADVANCE" BALLASTS—so insist on this quality 
ballast on the equipment YOU buy. 


Dept. E 


ADVANCE TRANSFORMER COMPANY 


1161 W. Madison St. 
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DILLON 
DYNAMOMETER 


A multitude ot Dillon Dynamometers are pro- 
tecting communities and companies alike from 
failures caused by wires going down in severe 
else Standard for dependable accuracy, 
simplicity and convenience Actual size 814" 
x 6%" x 3”. In wide use also in telephone 
and telegraph work for indication of tension 
in guy strands, messenger and wire Many 
other uses where torque, weight, and Paral K:) 
are vital factors. Take out guesswork of ‘sight 
and sag” Hooked on in a jiffy, indicates 
tensions in seconds. Direct reading. Nine 
PT ttt tee ee ee There’s a place 
tor the Dillon in every Electrical Plant 


Send for illustrated Dynamometer Manual 





5423 W. HARRISON ST. CHICAGO 44, ILL. 

















































Save time and effort 
in winding and 
connecting jobs 


Diagrams and 
connecting 
tables for 
laying out 
coils and 
connecting 
them in proper 
sequence 


for motors of 
from 2 to 24 poles, 
2- and 3phase 


This practical manual saves your studying 
out connections before you begin work, and 
saves drawing up a new diagram every 
time you do a winding job, by supplying 
the diagrams and connecting tables for 
all the different kinds of windings used in 
motors from 2- to 24-poles, two- and 
three-phase. It furnishes practical, step-by- 
step instructions on the laying out of coils 
for induction-motor windings and connect- 
ing the ends of the groups of these coils in 
proper sequence of phase and pole groups. 


SECOND EDITION 


REPAIR SHOP 
DIAGRAMS 


AND CONNECTING TABLES FOR 
LAP-WOUND INDUCTION MOTORS 


By DANIEL H. BRAYMER 
Late Editorial Director, Industrial Engineer 
and A. C. ROE 
Manufacturing Engineer, Manufacturing and Repair 
Department, Westinghouse Electric Corporation 


Just Published 
387 pages, 182 figures, 52 tables, 
74 charts, $3.50 


Each of the diagrams in this manual is a 
practical shop drawing, marked with proper 
connections for the ends of all phase groups 
of coils so that they can be actually followed 
by the winder when making connections. 

The diagrams are accompanied by tables that 
give the number of coils in the different phase 
groups and the markings for the ends of these 
groups as indicated on the diagrams, to show 
the difference in markings for the ends of phase 
groups in different types of windings. 

The new, revised edition of this popular shop 
manual incorporates the many advances in the 
design and construction of induction motors 
through World War II. The information given 
here may also be used when reconnecting the 
coil groups to satisfy changes in voltage, 
changes for operation on circuits of different 
number of phases, different frequencies or 
changes in the speed of a motor. 


See the book 10 days on approval 
MAIL COUPON 


SOC SSSSSESSSSSRSSR STE RS REESE SE Ee eee eeeseeseeeEeES 
McGraw-Hill Book Co., 330 W. 42nd St., NYC 18 


Send me Braymer and Roe’s Repair Shop Diagrams 
for 10 days examination on approval. In 10 days 
I will send $3.50, plus few cents postage, or return 
book postpaid. (Postage paid on cash orders.) 


SPREE HEHE RHEE EEE E EEE HEHE EEE EEE EEE HES 


eee eee Pe U EEUU PUES USCC CeCEe Cee eee er reer 


PE nvn50500de0sedscccpusevicsncss W 2-16-46 


(In Canada: Mail to Embassy Book Co., 
12 Richmond St., E. Toronto, 1). 


"SE SSESSSSSSSCSS Stee ees eseeseseeeee 





176 








LETTER TO THE EDITOR 





Range Wiring Cost 
To the Editor of Erectrica, Wortp: 


I was interested in your January 5 
ELECTRICAL Wor Lp editorial on the theme 
that range wiring doesn’t have to be ex- 
pensive. The conclusions reached are 
perfectly logical, and I thought you might 
be interested in some of our range and 
water heater wiring costs. We have a 
pretty good saturation of these heavy duty 
appliances among our residential custom- 
ers, about 50 percent on ranges and 25 
percent on water heaters. Under our ar- 
rangements with all dealers, we handle 
all installations of ranges and water heat- 
ers for new sales or directly with the 
customers where they secure them in 
some manner. Likewise, after the initial 
installation, we move these appliances 
to a new location twice at no charge to 
the customer. This, of course, is a great 
sales help with customers who rent 
houses, and we have found it very satis- 
factory. 

Our policy is to install a three-No. 6 
entrance cable with a 60-amp., 3-pole, 
no fuse breaker with the usual lighting 
and other house circuits, thus having 
breaker protection in addition to the 
range. When a sale has been made by a 
dealer he notifies us and delivers the ap- 
pliance to the customer. We send our 
layout man to the location; he makes a 
sketch of the installation to be made and 
we in turn place an order for the work 
to be done with one of a number of elec- 
trical wiring contractors who do this 
work for us. After the work has been 
done, the contractor, of course, submits 
his invoice and we compare this with the 
estimate made by our layout man and 
pay the contractor. 

The dealer accompanies every installa- 
tion request for a new range with a check 
for $20, and every installation request 
for a new water heater with a check for 
$12.50. This presumably is collected from 
the customers in addition to the sales 
price of the appliance. Our board stands 
all wiring expense above these amounts 
up to $40 on ranges and $35 on water 
heaters. After the appliances have been 
installed 90 days, $5 of the range $20 
and $2.50 of the water heater $12.50 is 
rebated to the dealer. This is done as a 
protection against repossessions. The in- 
stallation cost very seldom exceeds $40 
and $35, and where it does this amount 
is paid by the customer directly to the 
contractor. 

During the last five months our instal- 
lation costs on 168 new ranges and moves 
have averaged $37.22 each; on 237 water 
heaters (including plumbing) $26.57 
each; and on 16 combined installations 
of range and water heater $62.79. On 
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91 new range installations alone the aver. 
age cost has been $38.02; on 221 new 
water heater installations alone the aver. 
age cost has been $65.22. On 77 moves 
range costs alone were $36.27; on 16 
water heater moves alone the average in. 
stallation cost was $24.74; on 10 com. 
bined moves the average installation cost 
was $61.34. All these costs were billed 
to us in accordance with uniform electri- 
cal wiring contractors’ billing procedure, 

Some time ago, I checked them with 
our same average costs for this type of 
work in 1941 and found that we were 
paying only about 25 percent more than 
at that time. This, of course, is not un. 
expected nor unreasonable. 

We, of course, have some overhead ex. 
pense in our office handling this type of 
work, but I believe our moderate costs 
are a reflection of this careful attention 
we give. Electrical wiring installation 
costs have gotten pretty high in our city 
but not upon this type of work. Obvi- 
ously, being in a position to proportion 
out a considerable volume of work and 
the contractors having the knowledge that 
we know about what each job should 
cost, the contractors make an effort to 
see that we are not billed excessively. 
In order to encourage commercial cook- 
ing, we bear a portion of thé installation 
costs, and our experience was that until 
we began to handle them in the same 
manner that we do domestic heavy duty 
appliances, wiring-in costs were pretty 
high, in fact so high in several instances 
as to kill an installation. 

S. R. Finley, General Superintendent, 
Electric Power Board of Chattanooga, 
Chattanooga, Tenn. 


REA Pole Situation 


To the Editor of ErectricaL Wor LD: 


Referring to the following news item 
appearing on page 4 of your January 12, 
1946, issue: 


“REA officials estimate that REA bor- 
rowers will need 8,500,000 poles to carry 
through their 3-year construction pro 
gram and possibly over 2,500,000 annually 
thereafter. At the current rate of produc- 
tion, it is estimated the industry will fail 
to meet these needs by at least a million 
poles a year.” 

It has been my experience that setting 
wood poles in concrete increases the life 
thereof at least 25 percent, possibly mort. 

Maybe some of your readers can givé 
some definite figures on this subject 
Seemingly it would be worth while. 

Harold M. Gould, 
89 Prospect Street 
Bridgeport, Con. 
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Recent Legislation 


Among the bills introduced in various 
state legislatures, affecting the electric in- 
dustry, are the following: 


Grorcia—City of Columbus has been 
granted authority to condemn public utili- 
ties and thereby establish municipally owned 
power plants in a bill passed by the House. 
The city is at present being served by the 
Georgia Power Co. 


Kentucky—A bill described by its spon- 
sors as being similar in essential respects to 
the 1944 attempt to amend the TVA Act 
enabling Kentucky cities to acquire their 
own electric utility plants has been intro- 
duced in the Senate by Senator Ray B. Moss, 
Pineville, Republican floor leader. “This is 
not an anti-r'VA bill,” Senator Moss said. 
“The dam (TVA’s Kentucky Dam at Gil- 
bertsville) is already built, and TVA is 
here to stay. The only thing this bill does is 
to try to put private utilities in Kentucky on 
an equal footing with TVA”. Senator Moss 
said the three salient features of his bill 
are: (1) Repeal of the section which now 
allows a city to build a duplicate plant of 
its own in the event it fails to acquire exist- 
ing facilities of the utility the city seeks 
to buy; (2) Enactment of a new section 
making it mandatory upon a city to accept 
arbitration, as well as mandatory upon the 
utility; (3) Enactment of a detailed formula 
for calculation of a fair purchase price to 
be paid by a city for the private utility it 
seeks to acquire. Senator Henry Ward, 
Paducah, charged that the bill is aimed di- 
rectly at defeating Paducah’s current nego- 
tiations to buy local facilities of Kentucky 
Utilities Co. for municipal operation. H. 
Curtis Brown, Brandenburg, president of 
the Kentucky Association of Rural Electric 
Cooperatives, charged that private utilities 
are trying to railroad through the General 
Assembly the “joker-filled” bill. 


Ruove Istanpb—A bill which would au- 
thorize cities and towns to acquire, own, and 
operate municipal electric light plants ap- 
peared again in the House of Representatives 
recently. For the third consecutive year it 
was introduced by Eugene Lanctot, Demo- 
crat, of Woonsocket. It was referred to the 
committee on corporations. 


South CaroLtina—Legislative control of 
the Santee-Cooper project, proposed in a 
bill by Representative R. M. Kennedy, has 
been rejected by the House despite Mr. 
Kennedy’s allegations that the project was 
“losing money” and was “inefficiently ad- 
ministered.” The bill failed to pass, how- 
ever, by the narrow margin of one vote. 
The count was 49-48. The bill would have 
tequired annual legislative approval of the 
authority’s budget. 


Issue Covers Farm Life 


The February issue of the EMPIC 
Movie Guide, a monthly review of educa- 
tional, training and other sponsored 
films, published by the Electrical Manu- 
facturers Public Information Center for 
the guidance of schools, clubs and other 
Interested groups, will cover films avail- 
able upon agriculture, farm life and farm 
Problems in the United States. A special 
supplement, included as background ma- 
terial, reviews some twenty films depict- 


ing farm life and conditions in foreign 
countries, 







ELECTRICAL WORLD e February 16, 1946 





Illustrated is the Standard Switch- 
board, Service and Distribution 
Switchgear, designed and custom 
built to meet the particular re- 
quirements of one of this country’s 
largest manufacturers of drugs 
and pharmaceuticals. 


At Standard there are no off-the-shelf switch- 


boards. Every panelboard and switchboard 
is specially designed and incorporates the 
knowledge and experience gained by many 


years service to hundreds of switchboard users. 


Consult with STANDARD on your Switchboard requirements 





Just published! 


COUNSELING 
WITH 
RETURNED 
SERVICEMEN 


By CARL R. ROGERS, 
Professor of Psychology, University of Chicago 
and JOHN L. WALLEN, Black Mountain College 
9 pages, 5/2 x 8, $1.60 
For the 15,000 men and women WANTED NOW 
to serve as counselors for returned servicemen with 
government, business and community agencies. 
To meet the need for training competent men and women 
to deal with the vocational, personal and educational 
problems of our millions of men and women returning 
from the service, this book describes a new technique 
showing how the counselor can help the veteran develop 
an independent and responsible attitude toward his 
problems. The technique is illustrated with numerous 
case histories from actual records. 
Send order to 
George Wiley, McGRAW-HILL BOOK COMPANY, 
Inc., 330 West 42nd Street, New York 18, N. es 
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Conductor Fittings 
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tors, Groundi 

Clamps, S 
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PENN-UNION ELECTRIC CORP. 
ERIE, PA. 







PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 

11 Park Place, New York City 

86 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK Packard Building 


CHICAGO 


DOBLE ENGINEERING COMPANY 


Blectrical Insulation Hngineers 


Field Testing and Maintenance of High Tension 
Insulation, Special T'roblems in Electrical Com- 
munications. 


Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Ml. 


Ebasco Services Incorporated 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 


LABORATORIES INC. 


Field and Laboratory Tests 
Electrical © Mechanical ¢ Physical 


Chemical 
INSPECTION e ANALYSIS e RESEARCH 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, 


PAUL E. GERST & CO. 
CONSULTING ENGINEERS 
Specialists in 
Electrical Product Design 
El, Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communications. 
205 W. Wacker Dr. Chicago 6, Ill, 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 


Reports ¢ Rates e Labor relations « Safety 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway . National Press Bldg. 
New York Reading, Pa. ~ Washington, D. C. 


FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Knoxville Houston San Francisco 


HENKELS & McCOY 


(Blectric & Telephone Line Construction Oo.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill, 
® 136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engincers—Economists 
RATE RESEARCH wo SALES RESEARCH 


POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 


LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals, 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Mngineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control, Engineering Problems reat . 
Water Rights and Water Power Law. ‘Appralaie 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers ; 
Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, Til. 


Design 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


CONSTRUCTORS 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON * NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH e SAN FRANCISCO ¢ LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design © Construction * Reports * Appraisals 


80 Broad Street, New York 4 


WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—A ppraisals 


1304 St. Paul Street Baltimore 2, M4. 





